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InsIde

The fast growing indian economy has put a lot of strain on the country’s available physical 

infrastructure. Whether it is roads, power, rail, ports or irrigation, there are  huge deficits 

that need to be bridged in good time if the growth momentum is to be sustained. Further, 

india envisages for herself a future of inclusive growth where the rural economy and its individual 

players are well integrated with the national economy . Such a growth structure necessitates massive 

upgradation of the existing rural infrastructure. 

rural electrification, building road, rail and telephone networks into the remotest of interiors, 

provision of drinking water and irrigation facilities are priorities which require, and are being given 

the most urgent attention today. the  Bharat nirman programme of the government reflects this 

priority.  at the beginning of the eleventh Plan this programme aimed to provide electricity to the 

remaining 1,25,000 villages and to 23 million households; connect the remaining 66,802 habitations 

with all weather roads and construct 1,46,185 km of new rural road network; to provide drinking 

water to 55,067 uncovered habitations; to provide irrigation to an additional 10 million hectares; and 

connect the remaining 66,822 villages with telephones. out of the total projected investment of rs 

14,36,559 crore to be incurred by the centre and the states in the eleventh Plan, rs 4,35,349 crore 

was to be spent exclusively towards improvement of rural infrastructure. 

Mobilizing resources to finance these projects is a major challenge.  it  is estimated that to  

sustain 9% gdP growth, investment in infrastructure will need to increase from the present 3-4 % of 

gdP to around 8% of gdP over the period 2007-12. this would call for a lot of investment from the 

private sector.   as per estimates of the Planning commission 65 % of the required investment will 

come from the government, 23% from private sector and, 12% from multilateral/bilateral agencies. 

the resource challenge notwithstanding, india is making steady progress in providing rural 

infrastructure. our achievements in the sectors of rural electrification and rural telephony really do 

us proud. Progress in provision of highways and drinking water may be slower but are catching up. 

While it is true that there is still a lot to be desired on this front, we are at least on the right track and 

can look into the future with hope.

the current issue of Kurukshetra brings you insights  from experts on the subject, highlighting 

what we have achieved, what needs to be done and how best it can be done.
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RURAL INFRASTRUCTURE   
A vitAl ingredient for double digit growth

dr. K. Srinivasa rao
                                                                                                                K. Chandra Sekhar

The importance of rural infrastructure is 
demonstrated by the positive influence 
that an increase in its stock has on the 

promotion of economic growth and decline in 
the incidence of absolute poverty. Six decades of 
development planning in india has been unable 
to ensure a decent living for a large number of 
people residing in rural areas. despite many large 
scale rural development schemes, the absolute 
number of people in poverty has not declined 
substantially; abject poverty still remains 

ubiquitous in rural regions because of lack of or 
inadequate basic infrastructure, both social and 
physical. of course rising gdP has turned india 
into one of the fastest growing economies in the 
world. however, inadequate infrastructures in 
rural areas remain a major constraint to progress 
in numerous villages and their habitations. the 
natural progression to accelerated economic 
growth is bound to be constrained unless there is 
adequate investment in rural infrastructure. the 
objective of this paper is to examine the growth, 

to sustain 9% gdP growth, investment in infrastructure will need to increase from 4.6% of 
GDP to around 8% of GDP over the period 2007-12. Planning Commission estimates that of the 
required investment, 65 % will come from the government, 23% from private sector and  12% from 
multilateral/bilateral agencies.
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development of rural infrastructure and also the 
measures that are initiated for the improvement 
of rural infrastructure which is a vital ingredient 
for double digit growth to accomplish inclusive 
growth. 

Agriculture Infrastructure

agriculture infrastructure is the most essential 
input for the development of indian agriculture as 
one third population of the country depends on 
agriculture sector directly or indirectly. currently 
much emphasis has been on commercializing 
agricultural production hence adequate production 
and distribution of food has become a high  
priority. this in turn implies that agriculture 
infrastructure like seeds, 
fertilizers, irrigation sources 
should be organized to 
achieve the maximum 
momentum of growth.  
the factors like high soil 
productivity, supply of 
balanced crop nutrients, 
efficient water management, 
improved crops, better plant 
protection, post-production 
management for value-
addition and marketing, are responsible for higher 
yield in the indian agriculture. to achieve this, the 
government has taken definite steps and improved 
agriculture infrastructure of india. in the present day 
agriculture, application of modern biotechnologies 
like dna finger printing, tissue culture, terminator 
gene technology and genetic cloning will play a 
vital role in raising the productivity. the major 
developments in this field include : 

l research in the area of vaccine production

l Varietals development through monoclonal 
variations, developing better quality products 
and transgenic in crops such as brinjal, tomato, 
cauliflower and cabbage.

l New hybrids of different crops

l development of hYV seeds

Technology infrastructure & irrigation

 to meet the  irrigation needs in indian 
agriculture, emphasis should be given to promote 
the proven cost-reducing micro-irrigation technology 
of drips irrigation, which helps to conserve water, 
reduces fertilizer inputs and ensures higher 
productivity. along with this farmer awareness 
programs and subsidy incentive are helpful strategies 
for increasing agriculture infrastructure. Moreover 
proper drainage facilities involving farmer’s groups 
need to be created.

Agriculture Credit infrastructure

the farm credit system in indian agriculture 
has been implemented in enhancing production 

and marketing of farm 
produce. not only from 
domestic financial agencies, 
indian agricultural sector 
received a record $3.8 
billion loan sanctioned by 
World Bank. the farm credit 
should be increased than 
before because of the need 
to enhance agricultural 
growth to generate surplus 
for exports. Moreover 

the ancillary fields of agriculture like the animal 
husbandry, aquaculture, fish farming, horticulture 
and floriculture, and farming of medicinal plants 
requires more investments.

Growth concern - transition from 
agriculture to Industry 

india’s economic growth and development is 
predicated to a large extent upon the development 
of its 700-million strong rural population. Majority 
of the population lives in about 600,000 small 
villages and are engaged primarily in agriculture, 
directly or indirectly. a substantial portion of india’s 
current agricultural labor force has to move to non-
agriculture sectors for incomes in all sectors to go 
up. the challenge is to manage the transition of 
80% of the rural population from a village-centric 
agricultural-based economy to a industry based 
economy.

inadequate infrastructures  

in rural areas remain a  

major constraint to progress  

in numerous villages  

and their habitations.
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Rural Infrastructure – a five-fold impact 
on the economy

the increase in the level of rural infrastructure 
has two effects: the promotion of economic growth 
and a decline in the incidence of absolute poverty. 
Keeping in view promotion of economic growth and 
development of rural infrastructure has a five-fold 
impact on the economy.

l	 creating better access to employment and 
providing further earning opportunities.

l	 increase in production efficiency.

l	 creating access to previously inaccessible 
commodities and services.

l	 time saving which can be better utilized in 
productive activities

l	 Better health and physical condition of the rural 
population.

India Rural Infrastructure Report

a consolidated india rural infrastructure report 
is as follow - 

l	 the corpus of the rural infrastructure 
development Fund, to be raised to rs 12,000 
crore from rs 10,000 crore. a separate window 
for rural roads will continue, with a corpus of rs 
4,000 crore.

l	 a 31% hike in allocation towards the Bharat 
nirman programme for upgrading rural 
infrastructure, from rs 18,696 crore to rs 
24,603 crore, and a proposed rs 225,000 crore 
for farm credit. 

l	 the national agricultural insurance Scheme to 
continue for the 2007-08, with an allocation of 
rs 500 crore. a weather-based crop insurance 
scheme will be started. 

l	 naBard will issue government-guaranteed 
rural bonds to the extent of rs 5,000 crore with 
suitable tax exemptions. 

l	 rs 1,800 crore has been allocated for a water 
recharging scheme that will offer a 100% subsidy 
to small farmers and 50% to other farmers to 
encourage them to recharge water.

l	 an additional irrigation potential of 2,400,000 
hectares to be created, including 900,000 
hectares under the accelerated irrigation 
Benefit Programme.

l	 an agreement with andhra Pradesh covers 
3,000 water bodies, covering an area of 250,000 
hectares.

l	 a special plan is being implemented over 
a period of three years in 31 suicide-prone 
districts in four states, involving a total amount 
of rs 16,979 crore. of this, around rs 12,400 
crore will be spent on water-related schemes. 

l	 government will fund the expansion of 
the indian institute of Pulses research, 
Kanpur, and offer other producers to double 
production of certified seeds within a period 
of three years.

l	 a Special Purpose tea Fund to rejuvenate 
tea production. Financial mechanisms for 
re-plantation and rejuvenation will also be 
implemented for coffee, rubber, spice, cashew 
and coconut plantations. 

l	 in december 2006, 53,370,000 new farmers 
were brought into the institutionalized credit 
system. the target for 2007-08 is set at rs 
225,000 crore with an addition of 50,000,000 
new farmers accessing credit. 

l	 to address the problem of poor availability 
and quality of certified seeds, the integrated 
oilseeds, oilpalm, Pulses and Maize 
development Programme will be expanded 
with sharper focus on scaling up the production 
of breeder, foundation and certified seeds. 

l	 the amount of fertilizer subsidy has been 
increased from rs 17,253 crore to rs 22,452 
crore. 

l	 amount of rs 2,800 crore has been allocated 
for the Sampoorna gramin rozgar Yojana. 
allocation for promoting self -employment 
among the rural poor, has been increased from 
rs 1,200 crore to rs 1,800 crore. 

l	 the agriculture technology Management 
agency, now in place in 262 districts, will be 
extended to another 300 districts. 
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l	 the budget has also allotted rs 12,000 to 
the national rural employment guarantee 
Scheme. 

l	 india rural infrastructure report indicates the 
rural infrastructure in india gets 31% hike. the 
focus is on agriculture and development of 
India’s ruralareas. 

Rural Infrastructure – constraints

v	 infrastructure investment is irregular and 
inadequate to support 600,000 villages and 
the average cost of providing infrastructure is 
inversely related to the scale of the operation.

l	 these services include, 
at a minimum market 
access, educational, 
health, financial, 
e n t e r t a i n m e n t , 
transportation, and 
c o m m u n i c a t i o n s . 
Further, services depend 
on the availability of 
infrastructure. 

l	 a set of basic facts define the constraints within 
which the economic growth and development 
of india’s rural population must be addressed. 
Fundamentally, they relate to resource 
constraints, the nature of infrastructure, and 
the future trajectory of the geographical 
distribution of the population.

l	 the basic geographical structure of population 
distribution will change once india shifts from 
being agriculture based country to industry 
based nation. 

l	 limitations on the financial and other resources 
available for providing infrastructure made it 
impossible to provide infrastructure at every 
village in india. even if they were provided 
at every village, it will not be commercially 
sustainable.

Govt. Initiatives

The Government has launched “Bharat 
Nirman” for the development of rural infrastructure. 
Plans proposed for the development of india rural 
infrastructure are –

Irrigation

the Ministry of Water resources in 
collaboration with State governments is 
responsible for creation of additional 10 million 
hectares of irrigation capacity by the year 2009 
through major, medium and minor irrigation 
projects complemented by ground water 

development. the ultimate 
irrigation potential for the 
country has been estimated 
as 139.88 million hectare 
(Mha), which include 
potential through Major 
and Medium irrigation 
projects (58.46 Mha), 
surface water based minor 
irrigation schemes (17.42 
Mha) and ground water 
development (64.00 Mha). 

So far, the irrigation potential of 99.36 Mha has 
already been created. however, the created 
potential has not been fully utilized and the gap 
between created and utilized potential has been 
estimated to be of the order of 14 Mha.

Roads

the Ministry of rural development has the 
responsibility of ensuring that every habitation 
over 1000 population and every habitation with 
more than 500 in hilly and tribal areas is connected 
with an all-weather road by 2009. this is expected 
to generate multiplier effects in the rural economy 
of linking production to markets and services. this 
work which is being undertaken under the Pradhan 
Mantri gram Sadak Yojana since 2000, has been 
modified to address the above goals within the 
stipulated time-frame.

infrastructure investment  
is irregular and inadequate  
to support 600,000 villages  

and the average cost of  
providing infrastructure is 

inversely related to the scale  
of the operation.
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Housing                                              

the Ministry of rural development through 
the indira awaas Yojana undertakes this activity 
as a centrally Sponsored Scheme where the cost 
is shared between the centre and States on 75:25 
basis. the 2001 census places the rural housing 
shortage figure in india at around 149 lakhs. 
construction of 60 lakh houses over the next four 
years across the country is envisaged, starting 
from 2005-06 to address a significant portion of 
this backlog. the criteria adopted for allocation 
of financial resources between the States/uts 
give greater emphasis to the states with higher 
incidence of shelterlessness. 75% weightage is given 
to housing shortage and 25% to the poverty ratios 
prescribed by the Planning commission for State-
level allocations. For district-level allocations, 75% 
weightage is given again to housing shortage and 
25% to Sc/St population of the districts concerned. 
grant assistance is provided to the extent of rs. 
25,000 per house for normal areas and rs. 27,500 
for hilly areas. Funds are released to the drdas in 
two installments.

Water Supply

every habitation to have a safe source of 
drinking water: 55,067 uncovered habitations to 
be covered by 2009. in addition, all habitations 
which have slipped back from full coverage to 
partial coverage due to failure of source and 
habitations which have water quality problems to 
be addressed.

Coverage of Norms

	 40 litres per capita per day (lpcd) of safe drinking 
water for human beings

	 30 lpcd additional for cattle in the desert 
development Programme areas

	 one hand pump or stand post for every 250 
persons

	 the water source should exist within 1.6 km in 
the plains and within 100 metres elevation in 
the hilly areas

Electrification

under the rajiv gandhi grameen Vidyutikaran 
Yojana (rggVY), which is continued during the  
eleventh Five Year Plan, 59,882 villages have 
been electrified and connections to 53.78 lakh 
BPl households have been released (up to 
31.3.2009). 327 projects have been sanctioned for 
implementation in Phase-i of eleventh Five Year  
Plan period at a sanctioned cost of rs. 16,254.12 
crore for electrification of 49,704 un-electrified 
villages and release of electricity connections to 
161.76 lakh BPL households. 280 projects have 
been awarded till 31.3.2009. Besides 327 projects, 
ongoing 235 projects of tenth Five Year Plan are also 
being executed during Phase 2 of the eleventh Five 
Year Plan. Franchisees are in place in 97,211 villages 
in 16 states.

Telecommunication Connectivity

improvement in rural infrastructure is 
crucial for broad-based inclusive growth of the 
economy and for bridging the rural urban divide. 
the government has launched in 2005, a special 
program, Bharat nirman, for up gradation of rural 
infrastructure which aims to provide electricity 
to the remaining 125000 villages and to 23 
million households; to connect the remaining 
66802 habitations with all weather roads and 
construct 146185 km of new rural roads network; 
to provide drinking water to 55067 uncovered 
habitations; to provide irrigation to an additional 
10 million hectares; and connect the remaining 
66822 villages with telephones.

Infrastructure-investment requirements

 to sustain 9% gdP growth, investment in 
infrastructure will need to increase from 4.6% 
of gdP to around 8% of gdP over the period 
2007-12

 Planning commission estimates that of the 
required investment

 	 65 % will come from the government 

 	 23% from private sector and 

 	 12% from multilateral/bilateral agencies.
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	 Substantial increase in private investment 
envisaged. Public Private Partnerships (PPPs) 
essential for attracting private capital in 
infrastructure.

Rural Infrastructure - The new approach

v	 Build on existing infrastructure and promote 
local initiatives for small network development

v	 to upgrade and modernize 1,94,000 Km of 
existing rural roads.

v	 Make use of “new technologies”

v	 Subsidization of villages on the basis of social 
equity criteria

v	 Policy of price stratification with respect to 
drinking and non-drinking water

v	 total investment of rs. 1,74,000 crore envisaged 
under “Bharat nirman”, investment on rural 
roads estimated to be at rs. 48,000 crore.

v	 to connect 66,800 habitations with population 
over 1000 with all weather roads.

v	 to provide corpus of rs. 8000 crore to rural 
Infrastructure development Fund (ridF).

v	 to construct 1,46,000 Km of new rural roads.

Conclusion

Provision of good quality infrastructure is 
a crucial prerequisite for sustainable growth. it is 
particularly relevant for india which is predominantly 
rural. given the low per capita income of rural 
households, and hence their low affordability, 
there is a clear need for government intervention 
in taking suitable initiative for improving access 
to infrastructure services, and in this direction 
government has started taking initiatives keeping 
in view, rural infrastructure is a vital ingredient 
in double digit growth to accomplish inclusive 
growth. 

(the authors are Sr. faculty and Sr. lecturer, 
respectively  at  Dept. of Commerce, Vivek Vardhini 
(An) College of PG Studies, Jambagh, Koti, 
Hyderabad – 500095, e-mail: srikanrao2006@
yahoo.com
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need for rurAl infrAStruCture  
develoPMent

g.Srinivasan  

Rural infrastructure in india assumes added 
importance in the current context when the 
country’s economic growth rate is moving 

to a higher growth trajectory, triggering off high 
expectations among its populace for a better and 
different standard of living from the normally 
dreary and staid ones they have been inured to. 

With the united Progressive alliance (uPa) 
governments both in its earlier five-year tenure 
and the current one beginning in 2009 putting the 
accent on inclusive economic development and 
aam adhmi its core concern, the issue of beefing up 
the infrastructure both in the urban and rural areas 
has popped up, engaging the attention of policy-
makers, experts and administrators alike. no doubt, 
infrastructure consists of both physical and social 
components with the latter such as basic education, 
primary health and a pollution-free ambience always 

taking precedence over the physical infrastructure. 
But the social infrastructure can never be securely 
built or promoted if the physical infrastructure such 
as sound roads, sanitation, employment for people 
eking out existence on the margins and habitations 
remain abysmally at a low level.

against this backdrop, the significance of rural 
infrastructure could scarcely be undermined, given 
the reality too that more than 70 per cent of over 
billion population of india reside in its multitude of 
villages dotting across the country. recognising the 
crucial and key importance of rural development 
in the overall scheme of the country’s economic 
development, the central government has of 
late attached substantial weight and volume on 
the Ministry of rural development by equipping 
it with the requisite funds and functionaries. 
the mission and objectives of the Ministry is to 
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correct the developmental aberrations and to 
accord high priority to development in rural and 
remote areas by bringing in sustainable and holistic 
development through a well-crafted strategy. even 
as the thrust remains all-round economic and social 
transformation in rural areas, the focus continues 
to be one of bridging the rural-urban divide, 
guaranteeing wage employment and ensuring food 
security, rendering rural people the arbiter of their 
own destiny, creating rural infrastructure for better 
economic opportunities and growth and restoring 
lost or depleted productivity of the land.

Bharat Nirman

in order to build rural infrastructure on an 
enduring footing, the uPa government fashioned the 
Bharat nirman scheme in its previous tenure with a 
view to ensuring inclusive growth by improving rural 
infrastructure in a comprehensive manner. in its 
second phase of implementation of Bharat nirman 
(2009-14), efforts are afoot to provide electricity, 
safe drinking water, all weather roads, telephones 
and broadband connectivity to all eligible villages/
habitations and substantially step up rural housing 
stock and irrigation potential. it may be recalled 
that as many as 71.8 lakh houses were constructed 
during the Bharat nirman first phase against a target 
of 60alkhs. an ambitious target of constructing 120 
lakh houses has been set for the second phase. 
against this, more than 31 lakh dwelling units have 
already been constructed/ upgraded at a cost of 
around rs 11,000 crore.

Secondly, over 35,000 habitations have been 
connected with all-weather roads and over 1.90 
lakh kms existing rural roads have been upgraded/ 
renewed since Bharat nirman was launched in 
2004. in 2009-10, 3344 habitations were connected 
and around 35,500 kms of road length upgraded/ 
renewed.  on the supply of safe and potable drinking 
water to villages, the emphasis during the first phase 
was on providing safe drinking water to over 3.5 lakh 
habitations. With this work more or less over, the 
priority has now shifted to cover water quality affected 
habitations. hence as many as 28,672 habitations 
affected with chemical contaminations have been 
provided with safe drinking water under the ongoing 
programmes. Whereas during the first phase, 73.1 
lakh hectares of additional irrigation potential was 

created, additional irrigation potential of 7.11 lakh 
hectares has been created subsequently.

thirdly, in a bid to improve access to electricity 
by rural people, using the rajiv gandhi grameen 
Vidyutikaran Yojana (rggVY) scheme, 18,734 rural 
villages have been electrified, against the target 
of 17,500 unelectrified villages. Besides, against 
a target of 47 lakh below the poverty line (BPl) 
household connections, 47.18lakh BPl households 
have been given free electricity connections. also, 
under Bharat nirman, villages not having access to 
public telephones were to be provided with Village 
Public telephones (VPts). thus 5, 69,389 villages out 
of a total of 5, 93,601 villages have been provided 
with VPts as on end-March 2010. Besides, out of 
2.50 lakh targeted village panchayats, about a third 
have been connected through broadband. this is 
the long and short of the progress scored under the 
ambitious Bharat nirman programme that is all set to 
transform the country’s rural landscape by bringing 
in the much-needed improvement in the quality of 
life to legions of villagers.

Panchayat Role

alongside, the Backward regions grant Fund 
(BrgF) programme is being implemented through 
panchayats in 250 identified districts which aims at 
removing regional imbalances by bridging critical 
gaps in development and encouraging decentralised 
planning. a major milestone has been preparation of 
decentralised plans by the local bodies in 246 districts 
which has met the felt local needs. BrgF comprises 
two funding windows one capacity Building Fund of 
rs 250 crore and second a substantially untied grants 
of rs 3500 crore totalling rs 3750 crore in a year in 
250 BrgF districts in 27 States (except for goa) for 
supplementing financial  resources and converging 
existing developmental inflow in identified districts 
for addressing regional imbalances in development.

BrgF insists on integrated, decentralised and 
participatory plans consolidated by district Planning 
committees (dPcs) with the funding pattern being 
25% for anganwadis, 16% for schools, class rooms, 
compound, 14% for drinking water and 10 per 
cent gram Panchayat buildings. the development 
grant of BrgF is largely untied in nature and the 
panchayati raj institutions would largely decide the 
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actual projects to be taken up. the BrgF scheme is 
being implemented since 2005-06. While the budget 
estimate for 2009-10 was rs 4670 crore, this has 
subsequently been reduced to rs 3670 crore in the 
revised estimate. however, the budget estimate for 
the current fiscal is enhanced to rs 5050 crore with 
the Ministry now proposing to allocate the enhanced 
outlays to the most extremist affected districts in the 
aftermath of left-wing extremism that was manifest 
in backward regions across the eastern and central 
India.  

there is also in existence a scheme christened 
the rural Business hub (rhB), applicable to 250 
BrgF districts and all districts of north-east region. 
Piloted and operated by the Ministry of Panchayati 
raj, the scheme basically aims at promoting rural 
non-farming enterprise by availing of local skills 
and resources and thereby redounding to rural 
development in a meaningful and purposeful 
fashion. the scheme works on 4P (Public-Private-
Panchayat-Partnership) model and setting up of rBhs 
is primarily accomplished through convergence of 
resources from various ongoing schemes. assistance 
under the rBh scheme is available for professional 
support services, training/skill development and 
four purchase of minor equipment. ideally suited 
for agriculture/horticulture/handloom/handicrafts 
related activities with production being decentralised, 
the rBh scheme has been in vogue since September 
2007.

Be that as it may, a house panel report, tabled 
in Parliament in the budget session, on the demands 
for grants of the Ministry of Panchayati raj observed 
with dismay that the financial achievement of rBh 
scheme during 2009-10 was only 32.78 per cent, 
whereas in the previous fiscal it was 96 per cent.  
it further noted that though 219 memoranda of 
understanding have been signed across 20 States 
during 2009-10, no details on the functioning of any 
of the rural Business hubs could be ascertained. 
it feared that the slow progress made in the 
implementation of rBh might result in delaying the 
technical support and marketing linkages that are 
much needed for providing and promoting rural 
areas and rural enterprises. experts and development 
economists alike share the concerns of the house 
panel and genuinely hope that the authorities 
charged with implementing the rBh scheme do their 

proper homework so that the best intentions behind 
the laudable scheme are not laid waste and the really 
needy rural people get the much- deserved outlet for 
unleashing their entrepreneurial élan in the larger 
interest of integrating their backward regions into 
the mainstream markets.

Employment

Finally, any study of rural infrastructure would 
not be complete if a due reference to the rural 
employment aspect is not made. Foremost among 
the plethora of employment schemes currently in 
force in rural india is the Mahatma gandhi national 
rural employment guarantee Scheme (Mgnrega). 
Since its inception in 2006, the scheme has provided 
nearly 600 crore person-days of work at a total 
expenditure of around rs 70,000 crore. during 2009-
10, about 4.90 crore households have been provided 
job through 40.98 lakh works with 251 crore person-
days of employment being generated at a total 
expenditure of rs 33,087 crore. the average wage 
rate per day has increased from rs 65 in 2006-07 
to rs 90 in 2009-10. Wages are being paid to the 
beneficiaries under Mgnrega through post office 
and savings bank accounts. as of February 2010, more 
than nine crore savings bank and post office accounts 
have been opened across the country for provision 
of wages under the scheme. though the scheme has 
elicited mixed reaction, criticisms centred on lack of 
audits and measures are being put in place to get 
the gram panchayats arrange for such dispassionate 
audit so that any loopholes in the scheme could be 
plugged in the interests of the beneficiaries. there is 
also the Prime Minister’s gram Sadak Yojana, born 
out of the merger of the earlier rural employment 
generation Programme (regP) and the Pradhan 
Mantri rozgar Yojana (PMrY) in providing the much-
needed off-farm occupations to rural people. 

With warts and all, the existing schemes for 
rural india, if implemented in earnest and by proper 
monitoring body to eliminate lapses, would definitely 
bolster the rural infrastructure tremendously and 
provide the succour to the teeming rural people by 
making a little difference to their otherwise hard and 
unpleasant living.    

(The author is a Senior Journalist based in New 
Delhi.  e-mail: geeyes34@gmail.com)
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roAd ConneCtivity AS A StiMulAnt for 
rurAl Poverty reduCtion

dr. Krishan K yadav

Economic development is essentially a 
process of capital formation and the 
relationship between the two happens to 

be a positive one. higher the capital formation, 
more is the economic development which in broad 
terms signifies rise in the standard of living of the 
masses. one of the most important elements 
behind economic development is the level of the 
infrastructure facilities in the economy. 

the part of the capital stock of the economy, 
which is responsible for providing different types 

of services is called infrastructure. in other words 
infrastructure means the facilities, activities, and 
services available in the economy that provide 
the necessary support to the operation and 
development of other sectors of the economy apart 
from supporting the everyday activities. of the 
various components of physical infrastructure, one 
of the most important one is the availability of road 
connectivity and transport facilities. it may be easily 
put that provision of road connectivity has close links 
with the poverty level, particularly more so in rural 
areas.

Economic development of rural areas has a definite link with poverty reduction. Enough evidence 
of theoretical and empirical nature can be sighted in support of the argument. Investment in 
rural transport infrastructure stimulates the rural economy and hence acts as a tool for poverty 
reduction.
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Road connectivity and Rural 
Development

in case of rural economy, the development, 
largely depends on the infrastructure facilities. 
rural india reportedly lacks proper development 
in varying degree from region to region, state to 
state and from district to district. of the many 
components of rural infrastructure, availability of 
transport facilities is of significant importance. a 
common observation has been that the rural areas 
with better connectivity also leads to development. 
inadequate transport infrastructure in rural areas 
cause lack of mobility and pose constraints to rural 
development. despite that india has been through 
a period of major face change for the last couple 
of decades, and majority of indian population still 
lives in villages and majority of them are dependent 
upon primary occupations. the figures pertaining 
to national product signify the low productivity of 
the primary sector, simply imply that as a remedy 
either the occupational setup of the villages is 
changed or the productivity of rural occupations 
is raised. the former solution lacks viability; 
and hence attempt should be made to raise or 
rural productivity. alternately, there is a call for a 
balanced development of indian rural economy. 
Poor transport facilities is certainly a constraint in 
rural development.  it can be estimated from the 

fact that without access to outside jobs, health, 
education and other amenities the quality of life 
suffers on one hand while on the other, without 
access to resources, markets and information 
centres, the growth stagnates. alternatively the 
efforts for poverty alleviation in rural areas cannot 
be sustained.

economic development of rural areas has 
a definite link with poverty reduction. enough 
evidences of theoretical and empirical nature can 
be sighted in support of the argument. investment 
in rural transport infrastructure stimulates the 
rural economy and hence acts as a tool for poverty 
reduction. the linkage however in most cases is not 
direct and needs to be thoroughly understood by the 
policymakers in order to realize the economics and 
social benefits of the investment in rural transport 
infrastructure.

Connectivity and Rural Poverty

Poverty is a simple reality but at the same 
time a complicated concept. We usually realize it 
when we see it, however, like most concepts, when 
we try to define it; we find that precision becomes 
more and more elusive. in advanced economies 
today’s poverty line would have demarcated the 
wealthy two hundred years ago. nevertheless, no 

Rural Accessibility and Poverty Level

10 Core States Connectivity Rural Poverty

Road Length Required 
(km)

Rank Percentage Rank

Orissa 31527 23 48.01 25

Bihar 33350 25 44.30 24

Jharkhand 21445 21 included in Bihar

assam 18987 20 40.04 17

Madhya Pradesh 60264 28 37.06 15

chhattisgarh 37556 26 included in MP

West Bangal 23651 22 31.85 14

uttar Pradesh 38725 27 31.22 13

rajasthan 31947 24 13.17 9

himachal Pradesh 12832 19 7.94 4

data pertaining to 1999-2000 before implementation of PMgSY
Source: Workshop on transport infrastructure and Poverty reduction, July 18–22, 2005
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economic development of rural 
areas has a definite link with 

poverty reduction. Enough 
evidences of theoretical and 

empirical nature can be sighted 
in support of the argument. 

investment in rural transport 
infrastructure stimulates the rural 
economy and hence acts as a tool 

for poverty reduction. 

matter how we define it, its existence demonstrates 
an unacceptable tolerance of inequality within and 
between countries.

roads increase the potential for mobility and 
create accessibility but the rural poor are worst 
placed to benefit from it. in certain cases where 
connection has been provided to the rural area, 
benefits are often captured by the better off. What 
is needed is a careful planning such as to ensure that 
the improvement reaches those for whom where it 
contributes to their deprivation. however, providing 
road access to poor areas is requires road network 
improvement and extensions, costly to maintain and 
not necessarily sustainable since motor vehicles will 
be few. this can be ascertained by building upon a 
coherent and economically viable core network, 
capable of being maintained jointly by local and 
state fund to that standard appropriate to satisfy the 
needs of those rural poor for year round access. 

With poverty reduction being the objective, 
it goes without saying that the labour intensive 
methods are advocated for its sustainability and 
effectiveness. the above mentioned core network is 
an over-riding priority. the roads that come under 
heavy use factor should continue to be ranked 
according to conventional cost-benefit criteria. 
For such roads the internal rate of return must 
continue to be the first priority for maintenance and 
further improvement works. other roads that fail to 
meet this criterion, but considered essential from 
the standpoint of network 
coherence and accessibility, 
should be ranked according 
to cost-effective criteria. 
Poverty has a strong link 
with isolation. identification 
of isolated and preparation 
of an effective strategy for 
targeting those isolated poor 
through road connection 
investment would help 
initially by their participation 
in construction and then 
through the connectivity.

though there is considerable knowledge of 
the role that the transport sector plays in economic 
growth at the sub-national, national, regional and 
global levels, more effective strategies are needed 
to harness the sector’s contribution to poverty 
reduction specially so in isolated rural areas. every 
policy intervention has an impact on both equity and 
efficiency. But many governments create transport 
programmes that intervene in only the efficiency 
function. good transport policy should contribute 
to poverty reduction by enhancing both equity and 
efficiency outcomes.

Poverty Reduction through Transport 
Investment

Accessibility to remote areas

investment in rural transport infrastructure 
creates special impulses for economic growth process. 
this is higher in areas where transport services are 
provided for the first time ever. it is widely observed 
that accessibility to such areas awakens a special 
spirit in the inhabitants for a greater participation in 
economic activities.

Improvement in existing tracks

Mobility is an essential element of life activities. 
rural households carry a considerable transport 
burden that require a substantial time and takes a lot 
of effort. Majority of such trips are undertaken in and 
around the village by walking on local trails and kuccha 
roads. transport constraints such as this hamper 

the agricultural production 
significantly. infrastructure 
investment at this level 
releases substantial amount 
of time and physical efforts, 
which is put into agricultural 
production leading to shift 
from subsistence to market 
oriented economy.

Reduction in transport 
costs

transport cost decr-
eases with improvement in 
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road condition. this reduction is both in form of 
money and time with savings in vehicle maintenance 
and operating expenses as well as reduction in 
journey time. of the two sorts of savings, the 
time saving element is generally passed on to 
the agricultural works, while the cost element is 
generally retained by the operators and not passed 
on to the producers. in indian setup agriculturists 
have the limited choice of transporting their produce 
to the market by means of either their own non-
mechanized modes such as carts etc. or tractors 
that have slow speed and high on-road operating 
cost. other goods carrier transport vehicles like 
small tempos and auto-rickshaws are permitted for 
use only on commercial license; not possible for a 
common indian farmer.

Support to overall economic growth

improved transportation infrastructure 
and services undoubtedly contribute to 
reduced costs of transport, market expansion, 
improved productivity and 
competitiveness. Still within 
the economic function 
of transport, the sector 
contributes to pro-poor 
growth patterns by targeting 
transport interventions to 
support the development 
of markets and businesses 
that serve and employ the 
poor. the sector can also directly help in poverty 
reduction by providing employment for the poor 
through the operation of transport services and 
by appropriate use of labour based techniques 
in the delivery of certain types of transport 
infrastructure. however it should be noted that 
the transport sector by itself cannot induce and 
sustain pro-poor growth. other incentives for 
example in land reforms, micro finance, small 
enterprise and development are needed.

Building the human capital of the poor

transport is important for building the human 
capital of the poor by facilitating access to social 

services such as health, education, clean water and 
basic administrative services. however, optimal 
social benefits cannot be achieved from the sector 
without satisfactory delivery levels in the locations 
where the services are sought. For example, in 
the case of health, there must be affordable and 
adequate drug supplies and relevant healthcare 
personnel at healthcare facilities. there are many 
aspects of gender equality that need transport 
and mobility inputs. these include access to 
reproductive health services, reduction of the 
drudgery of head loading, and access to education 
for young girls. the extent, to which transport can 
contribute to this, depends upon the overall context 
of gender consciousness and empowerment within 
a country or region.

Conclusion

road improvement has a link with poverty 
reduction. in rural areas the poor often do not 
have access to those services which they most 

need. this lack of access 
may be physical, which 
can be helped by mobility 
enhancing measures such as 
roads, or it may be due to any 
combination of the factors. 
Poor people, families and 
communities are often unable 
to realize their potential 

because they are isolated. however, they may 
also be dominated by other groups and unable 
to influence their future or that of their children. 
they may be too vulnerable to strokes of bad luck 
and thus unable to take even small risks which 
could lead to getting income. Many may simply 
be unable to pay the fare. road connectivity to 
rural poor is important for poverty reduction. it 
ends isolation, creates opportunities, and that in 
turn helps them realize their potential as a useful 
worker.

(the author is lecturer in economics, 
Directorate of Education GnCTD, Delhi  e-mail: 
krishan_kr_y@hotmail.com)

in certain cases where 
connection has been provided 

to the rural area, benefits  
are often captured by  

the better off.
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RURAL INFRASTRUCTURE  
An engine for Poverty MitigAtion

dr. P. Malyadri

Introduction

rural infrastructure assumes great importance 
in india because of the country’s predominantly 
rural nature, the crucial linkages of infrastructure 
to economic growth, poverty alleviation and 
human development, and the poor availability of 
rural infrastructure. People need to have adequate 
access to water, energy, land, health services, 
education, transport services and markets.  lack 
of access limits the opportunity that people have 
to improve and sustain their social and economic 
well being. improving access and reducing poverty 
are correlated. a lack of access is perceived as 
one of the main underlying factors of poverty, 

particularly in rural areas in developing countries. 
Rural infrastructure and support services play a key 
role in promoting rural development, in particular 
enhancing agricultural production. they influence the 
quality, quantity, diversity, affordability, distribution, 
and stability of the food supply from rural areas. 
Widely dispersed populations, low-volume economic 
activities, sparse service provision and distance 
between households are major challenges for cost-
effective rural infrastructure which, to be overcome, 
require significant investments and new approaches, 
such as transport hubs. Provision of roads, transport, 
water and irrigation, power and telecommunication 
encompasses important elements of rural 

The rural countryside is dotted with decaying bridges, potholed roads, crumbling buildings, 
electricity lines that carry no power, and dry water supply schemes. Obviously, something 
has gone wrong somewhere. Therefore, the issue of the sustainability of the infrastructure 
created is gaining visibility both in policy as well as media space.
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infrastructure. the present paper examine the need 
for strengthening the importance Panchayat raj 
institutions to improve the rural infrastructure in 
order to mitigate the poverty and bringing the rural 
poor into the growth process to accomplish inclusive 
growth by adding rural infrastructure engine.

Rural Infrastructure – some issues

the rural infrastructure challenge for india is 
a unique one in many respects. the technologies 
involved are hardly complex but users are dispersed, 
demand–supply gap substantial, and there are 
several critical implementation issues. creation of 
infrastructure must be backed by reliable systems of 
service provision and maintenance. While the need 
to create rural infrastructure is urgent and excites 
everyone, the normal bias of the technologically 
equipped elite is to design systems that are top 
driven. top down strategies assume, sometimes 
with a touching naivete, that scales of efficiency 
are achieved by mass production and, therefore, 
proceed with project mode (or ‘mission mode’—a 
more fashionable term in government circles!) 
implementation. concerns about local participation 
are brushed aside as being inconvenient and 
irrelevant by mission mode managers. local leaders 
are ignored as being corrupt and ignorant and 
irrelevant to the drive for achievement. targets 
are achieved, the glossy presentations are made, 
awards are distributed and projects wound up, 
in a blaze of glory. a few years later, the same 
debates about infrastructure inadequacies rise 
again and we are back to square one! infrastructure 
creation imposed from above has not made much 
difference, particularly in certain sectors, is now 
staring the ‘mission mode’ mentors in the face. the 
rural countryside is dotted with decaying bridges, 
potholed roads, crumbling buildings, electricity lines 
that carry no power, and dry water supply schemes. 
obviously, something has gone wrong somewhere. 
therefore, the issue of the sustainability of the 
infrastructure created is gaining visibility both in 
policy as well as media space.

Strengthening the Gram Sabha

the gram sabha can be a powerful instrument 
of downward accountability, if properly empowered 
and convened regularly. ideally speaking a good 

framework for empowerment of gram sabhas would 
be that at the minimum, it will have  powers to 
approve plans, programmes, and projects before they 
are taken up for implementation by the panchayat 
at the village level. it would identify beneficiaries of 
poverty alleviation and other programmes and issue 
certification of utilization of funds by the panchayat 
at the village level for the above programmes. in 
the context of infrastructure development, this 
would also mean that gram sabhas have the power 
to undertake community contracting, both for 
construction of rural infrastructure projects and 
their maintenance.

Role of PRIs

ideally speaking, panchayats should be 
implementing programmes. however, even if they 
are not doing so currently, they can play a key role in 
monitoring the implementation of these programmes 
through certain simple and easy to install systems. 
First, panchayats at all levels can be considered as 
units for data collection and aggregation in respect 
of developmental schemes. ideally, the planning and 
implementation of every rural infrastructure scheme 
ought to be monitored at the village panchayat 
level, with appropriate aggregation of information 
at the intermediate and district panchayat levels. 
this will necessitate the creation of a database of 
village panchayats, giving details of the villages 
and habitations that come within the jurisdiction 
of each panchayat, thus enabling all such schemes 
to be monitored over standard geographical areas 
conforming to the jurisdiction of the rural local bodies 
concerned. once village to panchayat correlation 
data is available, data in respect of the planning and 
implementation of such schemes can be re-arranged 
and maintained on the internet. it must be ensured 
that perspective and annual plans in respect of each 
scheme are prepared by the panchayats concerned. 
all monitoring formats for such schemes prescribed 
by the Ministries concerned can be consolidated into 
a simple standardized monthly ‘return’ that would be 
universally applied for monitoring purposes at each 
panchayat level from the village panchayat upwards. 
this return should also be available for downloading 
from the national Panchayat Portal (nPP). 
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the growth process. apart from addressing income 
poverty, infrastructure development can also play 
a vital role in dealing with the non income aspects 
of poverty. For example, the poor’s participation 
in education and improved access to health 
services can be greatly facilitated by improved 
infrastructure such as roads, telecommunications, 
and electricity. attributing clear and distinct 
impacts of rural infrastructure services on these 
nonincome dimensions of poverty will require 
careful evaluation. obviously, not everyone among 
the poor can be pulled up by their bootstraps to 
join in the infrastructure-mediated growth process 

so described. there 
are those who are truly 
dispossessed and thus 
unable to be gainful 
producers of goods 
and suppliers of labor. 
there may also be other 
instances in which the 
poor may be socially 
constrained or excluded, 
and thus are not in a 
position to immediately 
join in the growth process. 
Poverty of this nature will 
require different types of 
intervention. to be sure, 
many factors besides 
infrastructure affect the 
extent to which markets 
can function efficiently, 

thus influencing growth and poverty reduction. 

Suggestions

l cross-subsidization should be avoided 
because the section of the population, which 
is supposed to subsidize the rest, often takes 
recourse to avenues other than using the 
infrastructure. Subsidies must be targeted 
towards the poorer consumers but must be 
financed by government tax revenues or an 
infrastructure development fund.

l	 in india, infrastructure services are rendered 
predominantly by public sector enterprises. 
changing rural demographics, technological 
advancements in these sectors, and a global 
shift in the role of the state have altered the 

currently, performance of panchayats is being 
aggregated at the district level for the purpose of 
monitoring. districts are considered the basic units 
for the furnishing of utilization certificates. this 
tends to average out performance of individual  
panchayats, so that the best performing panchayats 
have to wait till the district has reached the threshold 
prescribed before receiving the next installment 
of funds. in order to encourage well performing 
panchayats by ensuring smooth fund flows directed 
towards prompt implementation, it is proposed 
that progressively, monitoring will be taken down 
to each panchayat level. in the first instance, the 
intermediate panchayat 
can be adopted as the 
basic unit for monitoring 
of progress, submission 
of utilization certificates 
and release of funds 
(like the nirmal gram 
Puraskar). Panchayats will 
need to be fully involved 
in the monitoring process 
by development of 
yardsticks for monitoring 
through discussion at 
the panchayat level, 
introducing a system of 
peer reviews, consolidation 
of data relevant to a 
particular indicator and 
comparing it with the 
best possible status, as 
well as the minimum actual level of achievement 
in the intermediate panchayat area, adoption of a 
system of ranking between panchayats aimed at 
providing a development database of the area and 
preparation of a model citizens charter covering all 
the flagship schemes and circulation for adoption 
by all panchayats. it is also necessary to prepare 
databases of independent quality assessments 
covering implementation of such schemes.

Markets and infrastructure

rural infrastructure development plays an 
important role in developing market access and 
supporting market expansion. Market access and 
strengthened market linkages enable the poor to 
participate fully in the opportunities unleashed by 

Currently, performance of panchayats 
is being aggregated at the District 

level for the purpose of monitoring. 
Districts are considered the basic 

units for the furnishing of utilization 
certificates. This tends to average 

out performance of individual  
panchayats, so that the best 

performing panchayats  
have to wait till the district has 

reached the threshold prescribed 
before receiving the next  

installment of funds.
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manner in which these services can be best 
provided. it has become necessary to explore 
how effective public monopolies are in these 
sectors, in which areas they should give way 
to private providers and community based 
initiatives, and where combined provisions 
would work best. 

l	 new providers need to be encouraged through 
financial and non-financial incentives. the shift 
from the monopoly provision of these services 
by state enterprises to a market-oriented 
system with economic tariffs and community-
based, private and multiple players will call 
for changes in regulation and perhaps even 
in the laws. given the geographical expanse 
of the domain, a decentralized regulator 
could be effective and the role of local bodies 
such as the newly empowered panchayati raj 
institutions in local governance and regulation 
needs to be explored.

l	 the financial ability 
and the administrative 
powers to provide 
certain infrastructure 
services need to be 
transferred from central 
and state governmental 
bodies to local bodies 
such as the gram 
panchayat and the gram 
sabha.   This will ensure 
greater accountability 
of the providers and 
schemes, which could 
be better tailored to local tastes. Successful 
examples of such decentralisation in provision 
are Madhya Pradesh and West Bengal.

l	 attempts should be made to get the 
entrepreneurs involved in small ways in 
the totality of infrastructure in the state, 
through suitable incentive schemes. this is 
particularly true for infrastructure at the local 
level. there is a great scope to get people 
in the rural and semi-urban areas involved 
through the development of cooperatives. 
these cooperatives would raise resources, 
finance stockyards, bridges, rural roads and 
transportation facilities to enable the farmer 
to market his produce effectively. 

l	 it would also generate a feeling in the rural 
areas, that they are masters of their own future, 
a key essential in removing rural poverty. Micro-
finance is one of the services, which is needed 
for rural india. the micro-credit movements 
started by grameen and popularized by many 
other companies solve a major technical issue 
of providing “credit without collateral”. as 
we (as in urban dwellers) do not need just a 
credit card, we also need savings accounts, 
fixed deposits, investment avenues like Mutual 
funds, life; health and non-life insurance, there 
is a need for micro-savings, micro-insurance 
etc., in rural india.

Conclusion

in view of the massive investments required 
to sustain rising economic growth and fiscal 
stringency in many countries, these are looking 
for additional sources of financing infrastructure. 
this is certainly true of rural infrastructure in 

india. inadequate state 
funds have prevented the 
government from providing 
the promised full coverage. 
the state governments, 
because of the precarious 
nature of the state finances, 
have largely ignored even 
the maintenance of the 
existing infrastructure. on 
the other hand, economic 
growth in rural areas has 
pushed up demand for 

infrastructure by creating a burgeoning middle 
class and a significant drop in people below 
the poverty line. it is essential, therefore, to 
allow private players in infrastructure, given the 
important linkages of infrastructure to economic 
growth and poverty alleviation. however, a 
public-private partnership, in which the public 
sector controls the direction of private investment 
through appropriate incentives/subsidies, seems 
to be superior to unfettered private activity 
because the former is socially equitable.

(the author is a reader & head,   dept. of 
Commerce, vivekananda government College, 
Osmania University, Vidyanagar, Hyderabad-
500044,  e-mail: drpm16@yahoo.co.in)

The financial ability and the 
administrative powers to  

provide certain infrastructure 
services need  to be transferred 

from central and state 
governmental bodies to local 

bodies such as the gram panchayat 
and the gram sabha.  
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A RIvER SUTRA:  
KoSI’S TALE oF woE

Kartik Kamat and  Supaul

There is something unchanging, hopeless 
about the people living in the Kosi region, 

straddling the districts of Supaul and Saharsa 

and  touching Madhubanai and darbhanga districts 

in northern Bihar.  this was the  region which 

experienced the unprecedented deluge of the Kosi 

river in august 2008, waters crashing into fields and 

homes, sweeping away people, cattle and leaving 

behind a trail of death and destruction. 

For the rest of the country, this was an event 

but for the people of Kosi, a pattern of life.  emerging 

from one flood to be crushed by the next, for the 

people of Kosi, the saga of woe does not have a 

calendar. today the worst is behind them in terms 

of the event but the geographical, infrastructural  

factors that led to this, the level of preparedness by 

the communities and the authorities remain pretty 

much the same.  it is once again a disaster waiting 

to happen.    

Why does nothing change for this region and 

for the people permanently caught in this vortex  

of suffering?  if floods are a regular occurrence , 

then why does not the state government with all its 

claims for development and upliftement of the poor 

not take effective steps to pre-empt and mitigate 

the disaster? 
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the main focus of the government has been 

to build embankments on both shores of the Kosi 
river.  this is ostensibly to rein in the flood waters 
when in spate.  in effect, the embankment itself is 
part of the problem and not the solution.  in the 
past, before the embankment was built, Kosi used 
to flow in 12 streams running parallel sometimes 
criss-crossing each other.  there were settled villages 
between these rivers.  now with the construction 
of embankments, this entire region melds together 
. the villages between the two embankments 
find themselves trapped and in the direct path of 
the flood.  in a sense their escape route has been 
sealed and the waters unleash their fury first on 
these villages.  

Some of the old 
people of the village 
recollect how the flood 
used to come every year  
before the construction 
of these monstrous 
embankment when the 
waters would have a 
heightened but even flow.   
Yes it would stay for a 
while but eventually would  drain out, leaving the 
contours of the land, fields more or less intact. infact 
the agricultural practices revolved around the flood, 
bringing in their wake, rich sediments and leaving 
the fields once again fit for cultivation.  according to 
the villagers “  after the flood is passed, we would 
cultivate our lands directly. there was no need of 
extra fertilizers. “  their reasoning was flawless and 
economically sound.  they remember “ in case the 
flood destroying one crop, the next crop would  be 
healthier.”  they would actually look forward for 
flood for replenishing their fields.  

this  pattern of coping with the floods, this  

response from the ground based on sound logic, 

was totally disregarded when the government 

took steps to  ‘embank” the river, which has 

totally disrupted this finely balanced relationship 

between the people and river in the Kosi region. 

Whenever the course of a river is disturbed, it 

primarily affects the people living near it.  With its 

natural flow curtailed by the two embankments, 

with construction of dams, the  floodwater 

remains in the fields for a much longer period.  

When it finally abates, instead of rich sediment, 

it leaves behind mounds of sand turning fields to 

waste.

in the Kosi region,  both nature and  human 
effort has conspired to keep its people in anguish.  

in any case they have very little,  no permanent 

housing, no clean drinking 

water, no hospitals, no 

concrete roads, no electricity 

or other modern facilities.  

even this is compromised  

in the endless cycle of  

floods. as the saying goes in 

the local parlance “ no one 

can guarantee that a new born 

during the rain will survive to 

see the sixth day (chatti) of 

his/her life. “  a man or woman leaving their homes 

to earn a livelihood in other areas may find neither 

their homes nor village when they return.  this is 

the degree of uncertainty, they live with.  

a person suffering from illness finds it near 

impossible to access medical facilities during the 

flood.  in normal times too people need to go 

outside the embankment for even minor medical 

treatments mostly to Supaul, nirmal or  Marauna.  

it is common to see a patient being carried on a cot 

even for long distances, in the absence of facilities 

like ambulance or even regular vehicles.  the lives 

of the people here are cheap, worthless, and 

reflects the sheer callousness on the part of the 

government.  

(Charkha features)

the main focus of the government 
has been to build embankments 

on both shores of the Kosi  
river.  This is ostensibly to rein  

in the flood waters when in  
spate.  In effect, the embankment 
itself is part of the problem and 

not the solution.
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Pradhan Mantri Gram Sadak Yojana

	 total length of road network in india: 33 lakh 
Km.

	 national highways: 70,748 Km (2.14%)

	 State highways and major district roads: 
5,99,662 Km (18.2%).

	 rural roads: 26.5 lakh Km (80.3%).

	 eighty percent of rural roads unsurfaced.

	 3.42 lakh habitations (39%) out of 8.88 lakh rural 
habitations lacked all-weather connectivity in 
the year 2000.

STATUS oF RoAD NETwoRK

PMGSY– Salient Features
Objective

 Provision of all-weather road connectivity to all 
the habitations with population of 500 or more, 
250 or more for :

 	 the hill States (ne, hP, J & K and 
uttrakhand),

 	 desert areas (as identifi ed in desert 
development Programme(ddP)) and

 	 tribal (Schedule V) areas.

	 Full farm to market connectivity.

	 upgradation of eligible routes, though it is not 
central to the programme.

PMGSY (Including Bharat Nirman) Status

Activity Total Eligible Projects Cleared Completed  upto Jan 2010 Balance

habitations 
(in Nos.)

1,36,464 
(net)

1,05,332 
(77%)

66,380 
of eligible (49%) of sanctioned 

(63%)

to clear- 31,132 
to connect- 70,084

New 
connectivity (Km.)

3,65,094 2,43,501 
(66%)

1,63,309 
of eligible (45%) of sanctioned 

(67%)

to clear - 1,21,593 
to connect- 2,01,785

upgradation (Km.) 3,68,000 1,61,226 
(44%)

93,272 
of eligible (25%) of sanctioned 

(58%)

to clear - 2,06,774 
to connect - 2,74,728
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Status: Bharat Nirman (Rural Connectivity)

Item Target Cleared Achievement

(2005-09) up to Jan. 10

habitations 53,911 34,319
(99%)

54,648
(63%)

New 
connectivity

length 1,46,185 1,36,185
(93%)

1,01,240
(69%)

UG 1,16,478 1,18,409 67,129

upgradation Renewal 77,653 - 1,19,470

Total 1,94,131 - 1,86,599

Overall Requirement of Funds for PMGSY – 2000 till 
Completion

Estimated Fund Requirement:

 Project cost (sanctioned +  
balance)  rs.2,36,435 crore

	naBard loan interest  rs.8,000 crore

	admn. exp., Quality  
Monitoring, etc.  rs.5,565 crore

 - total funds requirement  rs.2,50,000 crore

 - Funds made available  rs.64,835 crore

 - Balance funds requirement  rs.1,85,165 crore

PMGSY – The Road Ahead

 increase in cess allocation

	long term securitization of cess

	increase in Plan outlay assistance

	additional loan from World Bank and asian 
Development Bank (adB)

	Floating of rural road Bonds

	Share for rural roads in recently announced 
infrastructure Bonds with additional it 
exemption

Indira Awaas Yojana (IAY)

Rural Housing & Bharat Nirman

rural housing is one of the six components for 
Bharat nirman and is being implemented through 
iaY. the target for the 1st phase of Bharat nirman 
(2005-09) was 60 lakh houses while in fact, 71.76 
lakh houses (120%) were constructed during this 
phase. in the 2nd phase, 120 lakh houses are to be 
constructed.

11th Plan Allocation & Achievements

Year Allocation of Funds  
(Rs. in Crore)

Physical Target 
(in Lakh)

Physical Achievement 
(in Lakh)

2007-2008 4040.00 21.27 19.92

2008-09 8800.00* 21.27 21.34

2009-10 8800.00 40.52 24.27**

2010-2011 10000.00 28.00 ----

* this includes rs.3050 crore provided as part of economic stimulus package released at the end of the year 2008-09. the physical 
target against this amount has been added to the current year’s physical target

** upto reports of February 2010. 
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Major Initiatives – 11th Plan Period

 unit assistance has been revised twice during 
the period, w.e.f. 1.4.2008 and w.e.f. 1.4.2010. 
in addition an iaY benefi ciary can avail a loan 
of upto rs.20000 at an interest rate of 4% per 
annum under dri. an additional amount of rs. 
2200 can also be availed under total Sanitation 
campaign(tSc) over and above the iaY funds 
by iaY benefi ciaries who construct a sanitary 
latrine. From the year 2006-07 onwards, 15% 
of iaY funds and physical targets are being 
earmarked for minorities.

	 recommendations of task Force on improving 
quality of houses have been adopted. a 
proposal for providing homestead sites to the 
landless BPL households has been approved by 
the government in august 2009. convergence 
with other governmental schemes have been 
made part of iaY guidelines. a software is being 
developed to monitor the programme benefi 
ciary-wise.

Addressing Housing Shortage

	 estimated shortage is 281 lakh in 2009 for 
replacement of “temporary houses.”

	 houses to be constructed in 2009-10 is 40.52 
lakh.

	 housing shortage after 2009-10 would be 240 
lakh.

	 Forty-eight lakh houses required every year to 
meet the shortage in fi ve years.

	 rupees 16593.36 crore would be required every 
year as central Share.

	 Forty lakh houses required every year if this 
housing shortage is to be met in six years.

	 rupees 13827.80 crore would be required every 
year as central Share.

	 thirty-five lakh houses required every year if 
this housing shortage is to be met by 2016-17.

	 rupees 12099.33 crore would be required every 
year as central Share.

Constraints and Issues
	 demand for housing is much higher than can be 

met by the iaY target.

	 incomplete work of Permanent iaY Waitlists.

	 Scope of iaY does not extend to development 
of planned and sustainable habitats.

way Ahead
	 launching of national rural housing and habitat 

Policy.

	 Preparation of need based action Plan for rural 
housing by the States.

	 Setting-up of resource centres at centre and 
State level.

	 Providing for administrative charges.

Swarnajayanti Gram Swarozgar Yojana Progress (SGSY) (since 2008-09)

Deliverables 08-09 09-10 
(Feb’10)

2010-11 (target)

no. of Shgs formed (lakh) 5.63 3.43 no target

economically assisted Shgs (lakh) 1.14 1.07 1.85

total Swarozgaris assisted (lakh) & % achievement against target 
(106%)

18.61 15.20 (83%) 21.77

number of Sc/St Swarozgaris (lakh) & % achievement against the 
norm of 50%

8.75 (47%) 10.11 (67%) 10.88 

number of women Swarozgaris (lakh) &% achievement against the 
norm of 40%

12.06(65%) 10.29 (68%) 8.77 

no. of Minorities Swarozgaris (lakh) & % achievement against target 2.75 (100%) 1.75 (64%) 3.26

total central release in crore (% age  
against central allocation) (100%)

2337.89 1994.94 
(85%)

2984 (central 
allocation

total Subsidy disbursed 1742.27 1529.31 ----------

total credit disbursed (% against target) 3530.07 3444.39 to be worked out

(Courtesy: Grameen Bharat
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STOrED-GraIN-INSECT PEST aND THEIr 
MAnAgeMent 

 ghananand tiwari, durgesh Shukla and g.K. verma

India is basically an agricultural country and it 
has most variable climatic regions owing to its 
geographic features. total arable land area is 168 

million hectares and major part of it falling under 
tropical climate, and a variety of cereals, oil seeds, 
pulses, vegetable and horticultural crops are being 
cultivated. india has achieved self sufficiency in food 
grains but there is an urgent need to improve our 
productivity in all crops to meet future challenges. 

Maintenance of good foodgrain quality during 
long term storage has become one of the major 
considerations in food security and safety planning. 

Failure to comply with good storage management 
practice can jeopardize food supply chain.

the many different kinds of insects that invade 
stored dried foods are often referred to as “pantry 
pests.” they contaminate more food than they 
consume, and most people find the contaminated 
products unfit for consumption. Most stored-grain 
insect infestations originate in the immediate area 
of the storage facility; therefore, area sanitation 
is important. Many of the common stored-grain 
pests have the ability to move from one facility to 
another. Practices that limit the pests’ access to food 

India produces about 210 million tones of food grains per year. Production has been steadily 
increasing due to advancement in production technology, but losses have remained static at 10%. 
This means that the loss of food grains is also increasing with the increase in food production. The 
main reason for this is improper storage, and an average of 6% out of a total 10% loss takes place 
during storage of food grains.
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and shelter will help reduce the potential for future 
infestations. Food products that are left undisturbed 
on the shelves for long periods are particularly 
susceptible to infestation. however, foods of any age 
can become infested. 

Managing stored grains requires the use of 
various techniques to ensure that the quality of 
the grain entering the storage facility does not 
deteriorate over time. these measures include: 
the use of sanitation; storing sound, dry grain; 
managing temperature and aeration; and using 
chemical protectants, regular sampling and 
fumigation. Storage bin facilities play an important 
role in determining whether grain quality is 
maintained and should be inspected regularly. 
regular monitoring will help to ensure that grain 
quality will be maintained at the highest level 
possible. it is estimated that 60-70% of total food 
grains produced in the country is stored at farmers 
level in traditional old receptacles.according to Fao 
estimate the worldwide annual losses in storage is 
around 10% in all stored grains. about 13 million 
tons is damage only by insect and 100 million tons 
by per storage. in realizing this, one of the important 
stumbling blocks seems to be the stored grain 
losses due to insect pests. there is an urgent need 
to assess such losses, in order to frame strategies to 
overcome them.

Source of infestation

Stored grain pests have three source of 
infestation 

1. in the field itself (rice weevils, pulse beetle and 
grain moth)

2. infestation in godowns from the pre-existing 
pests and 

3. infestation from the storage bags and 
containers

Some insects like rice weevil, grain moth and 
pulse beetle starts laying eggs on the maturing grains 
in the field itself and are thus carried to godown. 

Type of grain insects
the grain insects are two types

1. Primary grain insects

it refer to a group of insects that attack whole, 
undamaged grains i.e. rice weevils, bean weevils, 
and lesser grain borers.

Secondary Grain Insects

it refers to a group or complex of insects that 
feed on fragments of grains and cereals i.e. grain 
moths, flour beetles and indian meal moth.

Types of grain losses:

there are two types of grain losses

1. Quantitative loss: 

 l loss weight due to reduction in moisture 
content of the grain

 l	 losses due to grain depredation by insect, 
rodents and birds

 l	 losses due to grain mis-handling

2. Qualitative loss

 l	 discolouration of grains due to 
development of mould or faulty method 
of grain drying

 l	 loss due to deterioration in nutritional 
quality

 l	 loss due to presence of insect grain 
fragments, excreta, urine etc. a few beetles 
carry toxins on their body, which they 
are capable of imparting to the infested 
grains

 l	 losses due to presence of aflatoxin 
produced by micro-organisms like fungus, 
Aspergillus sp. 

Factors that encourage infestation

like all living organisms, insects have three 
basic requirements besides food to be able to stay 
alive: water, oxygen and temperature.

Moisture is obtained from two sources: 
atmosphere and metabolism (metabolic water, an 
end product of respiration) while the atmospheric 
moisture is absorbed by the containers and passed 
on to the grains whence to the insect pest who feed 
on them. 
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Grain Moisture

as a general rule, grain stored for extended 
periods of time should contain no more than 12 
percent moisture. insects and fungi do not develop 
well in grain with moisture content of 12 percent or 
below. the minimum moisture content required by 
some storage pest is given below: 

Insect name Moisture percent

1. trogoderma granarium 0-1.9

2. Sitophilus oryzae 9.5-11

3. rhyzopertha dominica 9.0-10

4. cadra cautella 10.0

5. tribolium castenium 10.0

6. corcyra cephaonica 09.0

Table 1. Upper limit of grain moisture  
content for safe storage.

Commodity Moisture 
content (% 
wet basis)

Paddy, rice (raw) 14
Rice (Parboiled) 15
Wheat Kabuligrun, Bengal gram 12
Sorghum, maize, barley, ragi, bajra, 
pulse, turmeric, wheat atta maida 
besan

12.5

Coriander, chillies 10
Groundnut pods 6-7
Mustard seed 5-6

Temperature and Aeration

temperature is the most important factor 
controlling the development and multiplications. 
grains harvested and stored in the hottest part of the 
year stand a greater chance of becoming infested, 
since insects reproduce rapidly at temperatures 
in the range of 60°-90° F. the use of an aeration 
controller is extremely helpful when managing 
aeration for insect control. controllers start 
aeration fans when outside temperatures reach a 
preset point. Small reductions (10°-15° F) in grain 

temperature have proven to significantly reduce 
the reproductive rates of stored-grain insects and 
reduce insect damage. Several practices should be 
followed when filling bins to permit even aeration 
of the grain mass. therefore, efforts should be 
made to prevent the heat spots by way of cooling 
which may be done by forced aeration. 

Major insect of stored grains

1. Indian meal moths (Plodia 
interpunctella): Moths, which may 
be found inside infested products 
or flying about the house, have a 

wingspan of 1.3- 2 cm. the fore wing is whitish-grey 
while, the hind wing is light coppery colour. the 
larvae are off-white with shades of yellow, pink, 
green or brown and grow to 1-2 cm. the damage 
is done by only the larvae who feed in infested 
products which can be any dry stored food or whole 
grain. Foods infested with these insects will have 
silk webbing. adult moths may be seen for several 
weeks after the food source has been removed.

2. Red rust flour beetle (Tribolium 
castaneum): are 3.3 mm long, reddish-
brown, and elongate oval in shape. 
larvae are cylindrical, whitish, or cream-
colored and up to 3-4 mm long and have 
2 small pointed spines on the tail end. 

two species of flour beetles may be found: red flour 
beetles are common in homes and the confused 
flour beetle is a frequent pest in flour mills. Flour 
beetles do not feed on whole grains but do infest 
flour, bran, cereal products, dried fruits, nuts, etc.

3. Rice weevils (Sitophius oryzae): 
adult weevils are reddish brown to 
black brown, about 3.5 mm in length 
with a snout projecting from the head. 
Both grub and adult causing damage 

in grains. Both have biting and chewing type of 
mouth part. the weevil attack only whole grains or 
seeds. they leave small round exit holes in kernels 
that were infested. the female laid eggs inside 
the seeds and grains. the white, legless, wrinkled 
larvae are only found inside whole kernels or 
seeds.
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4. Angoumois grain moth (Sitotroga 
cerealella): the moth is buff-coloured 
with pointed hind wing bearing a 
heavy fringe of hairs. The full grown 
larva is about 5 mm long and white 
in colour with yellowish brown head 
capsule. once the larvae inter the 

grain and they eat out kernel unseen. the infested 
grains are hallowed out by the larvae and filled with 
their excreta and webbing. Where the moisture 
content of the grain is high during storage this 
pest is considered to be the extremely serious. the 
maximum damage is caused during the month of 
monsoon.  

5. Khapra beetle (Trogoderma 
granarium): the beetles are dark 
brown 2-3 mm in length with 
retractile heads and clubbed 

antennae. the full grown larva is about 4 mm long, 
brownish with yellow brown bands across the body. 
the long hairs are also found at the hind end of the 
body. Both the grub and adult causing damage in 
grains. Both have biting and chewing type of mouth 
part.   the grub firstly attacks at embryo point but 
later when infestation is severe other parts of the 
grain are also badly damaged. Maximum damage of 
grains is observed in during July-october.

6. Lesser grain borer (Rhyzopertha 
dominica): the beetle is about 3 mm 
long and metalik dark brown in colour. 
adults are powerful fliers. the full 
grown larva is about 2-3 mm in length 

dirty white in colour with a light brown head and 
curved abdomen. the damage is caused by the both 
adult and grub but adults are more harmful than 
the grub and they destroy more than they eat. the 
grub eats upon the kernel leaving the husk behind. 
the grubs which are unable to penetrate the grain 
feed on the waste flour left by the adults.

7. Pulse beetle or gram/mung dhora 
(Callosobruchus chinensis): the adult is 
about 3.2 mm in length with chocolate 
coloured and oval shaped. the young 
grub bore in to the pod or grain and 
develop inside where they grown up. 

the grub alone who could eat away the entire seed 
content leaving only the shell. The full grown grub is 
about 5 mm long. Beetle start attacking the pods in 
the field itself from where the infestation is carried 
to godowns. 

other insects: tobacco/ceroot/cigerate beetle 
(lasioderma sericorne), almond moth (cadra 
cautella) etc. causing damage in the stored grains.

Prevention and management of stored grain pest

Sanitation

Before adding grains into a storage facility, 
make sure it is clean and free from insects, old 
grain, trash and be sure the floors, ceiling, windows, 
ledges, walls, loading/unloading equipments are 
clean. the area outside the storage room or bin 
should also be free of weeds, insects and others. 
insects can breed and persist in these areas and 
infest new grain when it’s placed into the storage 
bins. it is best to clean and treat storage facilities at 
least two weeks prior to adding new grain.

Preventive measures

1. godowns should be cleaned

2. all the cracks, crevices and holes should be 
filled with mud or cement.

3. the godown should be sprayed the insecticides 
before storage of food grain

 l	 the ceiling and walls of godown may 
be sprayed with 0.5% malathion @ 3 l/
meter2

 l	 Fumigation with edct mixture for 24 
hours @ 10 l/40 cubic meter of space.

4. cleaning of bags before storage 

 l	 By dipping them in boiling water for 15-
20minutes

 l	 drying then in hot sun heat for 6 hours

 l	 By dipping them in to 1% malathion 
solution for 10 minutes

5. Bin facilities should be weather tight, rodent 
proof, steel, and on a moisture-proof concrete 
base. Bins should be equipped with a perforated-
floor aeration system and weather-proof roof 
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vents. all bins should be inspected on a regular 
basis to guard against leaks, condensation, and 
deterioration of any kind. once filled, attempt 
to seal the bottom and sides of the bin so 
insects and rodents can only enter the top of 
the facility. do not seal roof aeration exhaust 
or inlet vents except during fumigation so the 
top of the bin can be easily sampled and top 
dressings applied if necessary.

6. empty-bin treatment: insecticide applications 
are encouraged to prevent the infestation 
of new grain by existing insect populations. 
empty-bin sprays are highly recommended 
when grain is stored in the summer, if there 
are areas difficult to clean, or if there has been 
a history of insect problems. after bins have 
been properly cleaned and inspected and prior 
to adding new grain, treat the facility with a 
labeled insecticide. Spray to run-off the inside 
surface and as much of the outside, including 
the nearby ground surfaces, aeration ducts, and 
grain handling equipment, as possible. Sprays 
should be concentrated on cracks, crevices, and 
areas difficult to clean. applications should be 
made at least two weeks prior to adding new 
grain. allow 24 hours for sprays to dry. these 
treatments provide a barrier to insects that 
may be attracted to the storage facilities and 
also provide control of the insects not removed 
during the cleaning operation.

Remedial measure
When the infestation of stored insects is in 

progress used the following insecticides  

1. aluminium phosphide tablets @ 1/metric ton 
of grain or 7 tablets/28 m3

2. edB ample @ 1/q of grain. 

Fumigation
Fumigation should only be conducted by the 

trained, experienced and registered applicators. 

Methyl Bromide Fumigants
under most conditions, fumigation with methyl 

bromide will not harm germination. however, high 
doses (generally used for insects) for more than 24 

hours coupled with temperatures above 85° F and 
moisture greater than 12 percent can negatively 
impact seed germination. the amount of fumigant 
required is determined based on the size of the 
godown and environmental conditions present. the 
cylinder is placed on a set of scales and the weight 
determined. the valve is opened and then closed 
once the proper amount of the fumigant has been 
released.

Phosphine Fumigants

Phosphine has no adverse effects on seed 
germination when applied according to label 
directions and at labeled rates. Since the gas diffuses 
through the grain rapidly, structures must be sealed 
properly, especially under cooler conditions.

Conclusion

india produces about 210 million tones of 
food grains per year. Production has been steadily 
increasing due to advancement in production 
technology, but losses have remained static at 
10%. this means that the loss of food grains is also 
increasing with the increase in food production. 
the main reason for this is improper storage, and 
an average of 6% out of a total 10% loss takes place 
during storage of food grains. large-scale storage 
is an essential component in both food safety and 
security systems. it can also enhance grain marketing 
chains. however, maintenance of stored grain quality 
under large-scale storage system can pose big risk 
unless measures are taken to address deteriorative 
changes during storage. the use of aeration is an 
effective and cheap technique for maintaining grain 
quality during large-scale and long-term bulk storage 
of grains. however, it was not found to be effective 
against insect growth. insect control is therefore 
needed to be integrated in any aeration practices. 
however, the insect activity was not found to be 
detrimental to the final quality in the first six months 
of storage period.

(the authors are from department of Plant 
Protection, Doon (PG) College of agric. Sci. and Tech, 
Selaqui, dehradun and b.r.d.P.g. College, deoria, 
Uttar Pradesh, e-mail:tiwarig1980@gmail.com)
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SuCCeSSful leArning for ProMotion of 
rurAl energy teChnologieS 

P.b. Singh and rakesh Prasad

froM the ground

L arge sections of  the people here still 
depend on firewood usage in inefficient 
stoves, leading to dangerous level of 

indoor air Pollution, drudgery in procurement of 
fuel, usage of kerosene to meet lighting energy 
needs even in those villages which are connected 

with electricity due to poor voltage and 
unreliability. the present paper is an outcome 
of the efforts of intervention of some chosen 
renewable energy technologies to meet domestic 
energy needs through alternative routes in village 
Nanakhedi village. 

Traditional sources of energy still dominate the domestic sector in India (80% come from 
Firewood, dung cake, crop residue). There has been marked increase in the use of electricity 
accounting for 55.8% of households in India. However, only 43.5 % rural households have access 
to electricity and the balance 55.6% of rural households’ still use kerosene as a primary source 
of lighting. 
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Background

traditional sources of energy still dominate the 
domestic sector in india (80% come from Firewood, 
dung cake, crop residue). Firewood contributes as a 
major source of energy; 64.1% of rural households 
use this as fuel. the penetration of other fuels are 
rather very low, kerosene is used in 1.6% of rural 
households (office of the registrar general 2001). the 
penetration of liquefied petroleum gas (lPg) is very 
low in rural areas with only 5.7% of the households 
using it for cooking pu1rposes. (teddy 2003-04)

there has been marked increase in the use of 
electricity accounting for 55.8% of households in 
india. however, only 43.5 % rural households have 
access to electricity and the balance 55.6% of rural 
households’ still use kerosene as a primary source 
of lighting. 

in rural areas, the monthly per capita 
expenditure on fuel and light is constantly increasing, 
and in comparison to their urban counterparts, rural 
areas are found to be spending more for meeting 
their energy needs. 

Bharat Petroleum corporation limited with the 
objective of encouraging enhanced energy supply to 
rural households in sustainable manner assigned teri 
(the energy and resources institute) to undertake 
the assignment of “implementation programme 
to promote renewable energy technologies in 
nanakhedi village of Madhya Pradesh”. the Project 
was initiated in June 2001, for a period of one and 
half years. it focused on improving the energy use 
efficiency of cooking, pumping, and lighting devices. 
the project envisaged to introduce improved 
chulha, Biogas, improved kerosene lanterns-lamps, 
and solar lanterns. Such efforts are much needed 
in state like Madhya Pradesh, where 80% of total 
population lives in rural areas. (Kaul). the project 
was successfully implemented with the help of local 
community through awareness creation and proper 
training. Village level committee was also formed 
for selection of devices, select household and other 

project modalities. the following steps were taken 
for successful implementation of technologies at the 
household level. 

Selection of village

a list of villages of selected blocks was collected 
from the rural development department and 21 
villages were short-listed.  the following criteria 
were considered for selection of villages. 

l Focuses on identifying villages, which are 
located at the distance of 10 km from the block 
headquarter and have more than 50 families. 

l	 as the aim is to develop villages from the point 
of view of demonstration, the easy accessibility 
of the villages is an important criterion for 
selection. 

l	 Such village where the energy efficient 
interventions have not been undertaken by any 
agency will be identified. this will eliminate the 
possibility of community having preconceived 
notions and biases against the interventions.

l	 the positive attitude of the community, 
of having a need for the energy efficient 
interventions, will be a determining feature 
for the selection of the village. Moreover the 
willingness of the community to share the cost 
of the interventions will also be an important 
factor for the selection of the village. 

From the above criteria, nanakhedi village 
from raisen district was selected for the project 
implementation.
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(c) dialogue with villagers to match with priorities

 group meetings were held at the village to 
identify the development needs of the people. 
the discussions revealed two important set of 
development needs namely, (i) employment 
opportunities and basic infrastructure topped 
their list of priorities, followed by (ii) an 
improvement in the water and electricity supply. 
the later is linked to the basic requirement of 
energization. 

 the project in its own small way involved the 
local skills in the interventions. 

(d)  Awareness generation: Suggestions were sought 
from villagers in devising awareness generation. 
awareness generation campaigns were launched 
after short-listing the feasible technologies. the 
methods included, 

About the village 
nanakhedi village located in the western part of the raisen district in the state of Madhya Pradesh was chosen. a 
direct road connects the village from the block, district, and State headquarters. city of Bhopal is 33 km by road 
via obedullahgunj block headquarters. nanakhedi village comes under nanakhedi gram panchayat of raisen 
district. 

the total number of households in the study village is 75 with a total population of 531. thus the average family 
size is 7.3. 46 hhs (61%) belong to backward caste,12 hh (16%) belong to the scheduled tribes and the rest 17 hh 
(23 %) belong to the scheduled caste category.

l Writing catchy slogans and draw wall paintings 
(in public places such as village roads, house 
walls, school buildings, etc.) proclaiming the 
benefits of renewable and efficient energy 
devices. 

l impromptu demonstrations helped in 
convincing others of the efficacy of solar 
lanterns. For example, an auspicious prayer 
ceremony was to take place one evening and 
a temple/family in study village was able to 
illuminate its home with a solar lantern. this 
roused the interest of other families a great 
deal and many were persuaded that evening 
to purchase a solar lantern. 

l	 another strategy used was to announce the 
names of those that had already installed 
efficient energy devices in their homes in 
the hope that people would come forth after 
recognizing their friends and relatives as 
beneficiaries. 

(e) Willingness to pay: Following the campaign, 
willingness of households to pay was assessed.  
it was discovered that the above strategies had 
the desired effect of raising the demand for the 
technologies (a “before and after” promotional 
campaign assessment was made for comparison 
purposes). 

For example, while the demand for solar 
lanterns was only 19 prior to the campaign, it shot 
up to 52 after the campaign. 

a contribution of beneficiaries was on the 
basis of their purchasing power and those who 
were wealthier were encouraged to purchase rather 

l Briefing on benefits of technologies on a house 
to house campaign cultural programs such as 
school-level programs; painting competitions; 
and creative slogans coined in the vernacular. 

l environmental educational programs in the 
classrooms. 
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technologies with higher price tag which also gave 
much higher comforts, and different scale. 

the contribution thus was varied. 88% of the 
households were willing to pay at least 40% of the 
total cost of the improved kerosene lanterns. 

Majority of households were willing to 
contribute most to the improved kerosene lanterns, 
whereas fewer were willing to pay for the solar 
lanterns and cook stoves. 

the biogas plants being the most expensive 
devices received a lower number of responses.

(f) Planning and feasibility 

after finalization of village, a survey was 
conducted to know the village infrastructure and 
energy situation. though the villages are electrified, 
unreliable supply of electricity and fluctuating 
voltage levels made stakeholders consider the option 
of alternative lighting source. Water requirement is 
met through open wells, and some households have 
installed hand pumps. Pump to provide water was 
considered as a need. 

Mobilizing the community involvement was 
considered critical to the success and sustainance of 
the project, it was important that they expressed an 
enthusiasm for the interventions proposed and were 
motivated enough to lend their co-operation. teri’s 
credibility came handy in motivating the villagers. 

(g)  Short-listing of technologies

installation of a solar drinking water pump 
in the village was the method sought to meet the 
drinking water need. this was decided on the basis 
of the water demand for the village, calculated 
to be around 30,000 to 35,000 l per day. thus a 
submersible pump of 900 Wp was selected which 
could pump 50,000 l per day and could work up to 
the total head of 100 ft. 

dissemination of solar lanterns to certain 
households was conceived as a means to meet the 
need for electricity. the biogas plants is one of the 
solution to which use cow dung to generate cooking 

fuel, and also produce digested slurry that can be 
used as fertilizer on the fields. 

the various devices were chosen specifically 
keeping these concerns in mind: it was found that 
the improved cook stove generated less smoke 
due to more air input for combustion, and that the 
improved kerosene lanterns were not as smoky as 
the conventional ones, while solar lanterns enabled 
better light at night. 

(h) Repair and maintenance

Following actions are taken for proper care of 
the devices that have been installed, namely,

resource person within the village: In 
namakhedi village one person has been trained 
for each technology and deputed for repair and 
maintenance. 

training to families: in addition, individual 
households received training on repair and 
maintenance of the biogas, solar lanterns and 
improved cook stoves.

Energy management committee:  a village-
level “energy management committee” was set up. 
the main task of the committee is to ensure proper 
maintenance of the solar pump and discuss and sort 
out any issues related to any other interventions. 

Conclusion

the project was successfully implemented 
with close coordination from the villagers and 
suitable training were also provided according to 
the needs.the local people involved in the repair 
and maintenance of the all reneveble energy 
technology’s, which are generating their own income. 
the reduction in expenditure on kerosene and lPg, 
led to savings in the family expenditure, which is a 
welcome relief. this type of study not only helped 
in the development of rural area but also helped in 
change in perception of the rural people. 

(the authors are working as field Managers 
at The Energy and resources Institute, New Delhi, 
e-mail: rakeshp@teri.res.in)
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MILK PRODUCTION –   
future ProSPeCtuS in indiA 

                                                                         dr.K.dhanasekaran and r.Srinivasan

India ranks first in world milk production, its 
production having increased from 17 million 
tones in 1950-51 to 108.5 million tones by 

2008-09, while u.S. holds the second position 
with 85 million tones over the years. the per 
capita availability of milk has increased from 112 
grams per day in 1968-69 to 258 grams per day in 
2008-2009. india’s 3.9 percent annual growth of 
milk production between 1996-97 and 2006-2007 
surpasses the 1.8 percent growth in population, 
the net increase in availability is around 2 percent 
per year. 

dairy co-operatives generate employment 
opportunities for around 13.4 million farm families. 
about 80 percent of milk produced in the country is 

handled in the unorganized sector and the remaining 
20 percent is equally shared by cooperatives and 
private dairies. over 1.33 lakh village-level dairy 
cooperative societies, spread over 265 districts in 
the country, collect about 25.1 million liters.

Dairy Co-operatives

the efforts of the government in the dairy 
activities in non-operation Flood areas with emphasis 
on building cooperative infrastructure, revitalization 
of sick dairy cooperatives and federations and 
creation of infrastructure in the States.

The co-operatives procured about 14 % of 
the national marketable milk surplus from around 
21 % of the villages and an estimated 18% of rural 

a Scientific approach of breeding, feeding and animal healthcare programme is required to 
increase production of milk. accordingly  the National Diary Development Board has proposed 
to increase the country’s milk production to meet the projected demand of 180 million tonne by 
2021-2022.



Kurukshetra  August 2010 35

milk producing households. contribution from 
co-operatives showed an increase of 4.4 % over 
the previous year. the dairy co-operative network 
has 177 milk unions, and they operate in over 346 
districts.

it covers around 1,28,799 village level societies. 
it is owned by around 13.4 million farmer members of 
which 3.7 million were women. in 2007-08, average 
daily co-operative milk marketing stood at 189.21 
lakh liters; annually growth has averaged about 6.6 
percent compounded over the last five years.

the average daily co-operative milk production 
stood at 189.21 lakh liters in 2007-08, the annual 
growth has increased about 6.6 percent compounded 
over the last five year. For a long period dairying in 
india was characterized by the small and marginal 
farmers, Scattered production, inadequate marketing 
channels, lack of modern inputs and facilities for 
production for product transformation. in order to 
match the estimated 180 million tones of demand 
of milk by 2021-22, nddB had drawn up a national 
dairy Plan the Plan recommends major interventions 
in two areas.

 First, the milk production should be doubled 
over a period of 15 years by improving 
productivity through genetic improvement and 
optional use of feed and fodder in order to fully 
realize the improved genetic potential.

	 Secondly, the share of marketable surplus of 
the organized sector, both co-operative and 
private dairies should be increased from 50% to 
65%.a scientific approach to breeding feeding 
and animal healthcare programme is required 
to increase the production.

Based on the available data, the table-1 reveals 
that there was a constant and study growth both in 
number of co-operatives and number of Members. 
this is evident from the index both for societies 
and members that growth rate is 161.2 in the case 
of societies and 145.3 in the case of members on 
2001-02. the total number of societies increased 
from 1991-92, 64.10 to 103.1 and also members has 
increased from 7.94 million to 11.54 million in the 
year of 2001-02.

Milk production was increased from 55.7 
million tones, 1991-1992 to 108.5 million million 
tones 2008-2009. it doubled from 55.7 million tones 
to 108.5 million tones. at the same time per capita 
availability of milk was increased from 178 grams per 
day in 1991-1992 to 258 grams per day 2008-2009. 
the study also reveals that there is also more than 
doubled the per capita availability from 178 grams in 
1991-92 to 258 grams in 2008-09.

the demand for milk is increasing day by day 
owing to increase in population and individual 
income. in 2009 it was 108.5 million tones which 
has already achieved. the projected milk demand in 
india by 2010, 2015 and 2020 will be 120,140, and 
170 million tones. 

Cattle Production:

india has the largest cattle and buffalo 
population in the world, to the tune of about 180 
million and 85.5 million respectively. this, more than 
being a productive resource is causing huge pressure 
on out limited fodder reserves. already there is a 
shortage of 30 % fodder for domestic animals. the 
land for grazing and fodder production which is only 
9% of total agriculture land is getting constricted day 

Table-1 
Growth of Dairy Co-operatives and its Membership in India

    Year Societies 
(‘000)

   Index Members
( in Million)

Index

1991-92
1995-96
1998-99
1999-00
2000-01
2001-02

64.10
         72.72

87.76
101.42
102.10
103.10

100.0
113.4

     136.9
158.2
159.3
161.2

7.94
9.32

13.14
12.91
11.90
11.54

100.0
117.4
165.5
162.6
149.9
145.3

Source: indian co-operative movement- a profile, national co-operative union of   
              Of india, delhi, 1994-2004, (Various issues).



Kurukshetra  August  2010 36

by day. in this situation, the only solution to increase 
our dairy production is to scientifically control the 
population of animals and upgrade them for better 
and more quantity of milk and meat per animal.

Based on the available data, the above table 
clearly indicates that, the share of agricultural 
gdP increased from rs.4,09,660 crores 1999-2000 
to 6,34,519 crores 2006-2007. the agriculture 
contribution of gdP sector of share decreased 
from 22.93 % to 16.74. the percentage of share 
decreased due to the reason, conversion of land 
to construction and various purposes. But the gdP 
livestock increased from rs.94,698 crore 1999-2000 
to 1,65,407 crore in 2006-2007. the percentage of 
share decreased from 5.30 % of share 1999-2000 to 
4.36 % of share 2006-2007. the percentage of share 
decreased moderate every year.

National Project for Cattle and Buffalo 
Breeding (NPCBB) 

a major programme for genetic improvement 
of cattle and buffaloes named the national Project 
for cattle and Buffalo Breeding ( nPcBB) was 
launched in october 2000 to be implemented over 
a period of 10 years in two phases of five years each 
with an allocation of rs.404 crores and rs.775.9 
crore respectively. the nPcBB envisages genetic 
upgradattion and development of indigenous breeds 
of priority basis. at present, 28 states and one ut 
are participating in the project. Financial assistance 
to the tune of rs. 485.73 crore was released to these 
states up to 2009-09. during the current financial 
years, rs.93.31 crore has been released under the 

scheme to the implementing agencies till december 
2009.

Conclusion:

the demand of milk has been increasing 
annually. But the Milk Production increased from 
44.7 million tones 1991-92 to 108.5 million tones in 
the year 2008-2009, per capita availability increased 
from 178 grams/ per day 1991-92 to 258 grams/ each 
day in the year of 2008-09. the total gdP amount 
increased from 17,86,525 in 1991-2000 to 37,90,063 
in the year of 2006-2007, but the gdP agriculture 
percentage decreased 22.93 in 1999-2000 to 16.74 
% of 2006-07.the only solution to increase our dairy 
production, is to scientifically control the population 
of animals and upgrade them for better quality 
and more quantity of milk and meat per animal. a 
Scientific approach to breeding feeding and animal 
healthcare programme is required to increase 
production of milk. accordingly the national diary 
development Board has proposed to increase the 
country’s milk production to meet the projected 
demand of 180 million tonne by 2021-2022. With an 
estimated outlay of rs.173 billion, ndP focuses on 
productivity measures to enhance milk production as 
the average annual production will have to increase 
from 2.5 million tones to 5 million tones over the 
next 15 years.

(the authors are reader in Commerce, Salem 
Sowdeswari College, Salem.636 010 and lecturer in 
Commerce, Sengunthar Arts and Science College,  
tiruchengode 637 205, tamil Nadu respectively,  
e-mail: srini.mphil@gmail.com.)

 Table-3
Share of Agriculture and Livestock sector in GDP (at current prices in Rs.Crore

Year GDP  GDP( Agriculture ) GDP ( Live stock Sector)

   Rs. % of Share Rs. % of Share

1999-2000

2000-2001

2001-2002

2002-2003

2003-2004

2004-2005

2005-2006

2006-2007

17,86,525

19,25,017

20,97,726

22,61,415

25,38,171

32,75,670

32,75,670

37,90,063

4,09,660

4,08,932

4,42,464

4,25,521

4,83,030

5,01,415

5,57,118

6,34,519

   22.93

21.24

21.09

18.82

19.03

17.42

17.01

16.74

94,698

1,04,745

1,09,254

1,14,872

1,18,316

1,36,108

1,43,208

1,65,407

5.30

5.44

5.21

5.08

4.66

4.73

4.37

4.36

Source: national accounts Statistics-2008, central Statistical organization, government of india.
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FoREST FIRES : 
CAuSeS, effeCtS And StrAtegieS for  

their Prevention

S.P.vasudeva

Forest fires are the most common hazard in the 

forests causing havoc with the plant growth, the 

fauna present therein and the microbial bio-

diversity. during their course of action these reverses 

the process of growth which the plants have built 

through photosynthesis by injuring or killing plants 

and trees of all ages, by downgrading the commercial 

value of timber, by quickly consuming litter and all 

organic  matter, thus exposing the underneath soil to 

erosion. Such a reverse action also encourages the 

spread of pathogenic diseases. the forest fires thus 

through their action play a pivotal role in constituting 

the forest and its bio-diversity. the loss to forest 

economy due to these fires is much more than 

damage caused by harmful insects and diseases of 

wood taken to-gather. the data of the Forest Survey 

of india indicate that 3.73 M ha. of the forest area 

of the country (6.17%) out of the total of 63 M ha. 

is affected by fire and the average annual loss due to 

this menace is estimated to be around rs 440 crores. 

Forest fires in india has environmental significance 

due to burning of tropical bio-mass producing large 

amount of trace gases, aerosol particles and these 

having effect on climate. the beneficial effect of 

forest fires is in turning litter on the floor into ash 
containing many nutrients which help in growth of 
herbs and shrubs. however, in totality the negative 
effects override the positive effects. there is thus 
need for prevention followed by control of forest 
fires through appropriate management strategies 



Kurukshetra  August  2010 38

so as to protect our environment, human health 
and dependence of livelihood of people on the 
forests. Forest fire management can be a success 
when clear lines of institutional responsibilities are 
fixed through well defined policy for their integrated 
management. 

FoREST FIRE AND INTERNATIoNAL 
FRAMEwoRK oN SUSTAINABLE FoREST 
MANAGEMENT :  Forest fire management is 
an essential component of Sustainable Forest 
Management  (Fao, 2007). the forest fire management 
can be better analysed if we consider international 
goals and obligations particularly its negative impacts 
on livelihoods and food security of the poorest 
disadvantageous groups particularly in developing 
countries. efficient forest fire management may 
thus help in reaching the Millennium Development 
Goal (Mdg) 1 – eradication of extreme poverty and 
hunger. appropriate fire management may also 
contribute to ensuring environmental sustainability, 
in line with Mdg – 7. the integrated approaches to 
Forest fire management may play a role in a global 
partnership for development, as called for by Mdg 
– 8 (Fao, 2007).

CAUSES oF FoREST FIRES: the Forest Survey of 
india has recently estimated that 55% of the forest 
area in india is prone to fire. the causes of forest 
fires can be classified as under:

i) Natural: Lighting and friction between quantrite 
stones and dry matter sometimes cause forest 
fires. Similarly bacteria when growing in 
numerous numbers on the forest floor release 
energy during their metabolic process which 
may result into forest fires. as the origin of 
these fires sometimes becomes a mystery they 
are known as “Ghost fires”. however, such 
natural incidents of forest fires are very few.

ii) Accidental: throwing of live cigarette/ Bidi 
pieces by passer bys; burning fire left behind 
by hunters firewood collectors and graziers; 
scintilla’s falling from wooden torches used as a 
source of light during nights; live embers thrown 
by coal driven railway engines wherever they 

are being used these days cause forest fires. 
Uncontrolled and ill-supervised departmental 
debris burning of chil forests after February 
also causes forest fires. Villagers burn pasture/
panwies to bring about new flush of grasses 
where sometimes fire spread into the adjoining 
forests. extraction of honey from honey combs 
and other ntFPs during night using wooden 
torches when left carelessly fall on dry grass and 
leaves causing forest fires. Fires are also caused 
to clear the understory for improving the access 
and may also be due to cultural reasons.

iii) Incendiarism:  the general motives observed 
behind cause of incendiarism in forests are to 
conceal illicit felling and illicit resin tapping by 
the culprits. Similarly, hunters/poachers’ burn 
forests to facilitate killings of wild animals. 
disgruntled villagers burn forests/plantations 
if their genuine demands of pastures fuel 
and timber are not catered to judiciously by 
the department. Sometimes land grabbers/
encroachers intentionally burn forest areas 
adjacent to their cultivated lands, orchards to 
extend their holdings illegally in govt. forest 
areas.

TYPES OF FOREST FIRES:- the forest fires may 
be differentiated mainly into the under mentioned 
two types  

i) When the natural fuels get brunt due to forest 
fires it may be classified into grass, bush and 
timber fires.

ii) however, the useful and long accepted 
classification is the fire behavior classification 
which is based on the degree to which fuels 
from mineral soil upwards to tree top are 
involved in combustion. according to this mode 
the fires may be classified as ground, surface or 
crown fires.

a) Ground Fire: - the ground fires remain 
confined to ground level or even below it and 
consume the organic material beneath the 
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surface litter of the forest floor. these fires 
effect the natural regeneration, the natural 
decomposition and fertility of the forests 
rendering the area prone to soil erosion 
when monsoon sets in. it is characterized by 
a slowly smoldering edge with little smoke 
but are often most destructive and so also 
most difficult to control.

b) Surface Fires: - a surface fire burns surface litter, 
other loose debris on the forest floor and even 
the small vegetation. this is the mort common 
type of fire which may be mild, low energy fire 
in grass and pine needle litter or it may be very 
hot fast moving fire which slashes, flammable 
under story shrubs, or other abundant fuel. 
the surface fires may and often does burn up 
into taller vegetation and tree crowns as it 
progresses. this is called “crowning out” but so 
long as it is sporadic in nature it remains in the 
category of surface fire.

c) Crown Fire: a crown fire is the fire that 
advances from the top to top of trees or shrubs 
more or less independently of the surface fire. 
this fire besides causing damage to the flora is 
also catastrophic for avian fauna. these usually 
occur in temperate forests and are un-common 
in this sub-continent.

d) Fire combinations: - in actual fire situations, these 
three kinds of fires may occur simultaneously 
and in all kinds of combinations. Surface fires 
are for the most common, and nearly all fires 
start as such. a surface fire may spread into the 
crowns and develop into sweeping crown fire. 
a crown fire may drop to the ground become a 
surface fire. on a hot day and windy afternoon, 
a rather in conspicuously appearing ground fire 
may become surface or crown fire.

FIRE PREvENTIoN AND CoNTRoL 
MANAGEMENT: as the proverb goes “Prevention 
is better than cure”. it is thus important to prevent 
fire accidents and if they occur then to check it 
instantaneously and from spreading. the essence of 
forest fire prevention is in breaking the fire triangle 
composed of fuel, air and the Ignition source. Since 
hardly any thing can be done about air or other 
climate factors, fire prevention aims at eliminating 
or at least minimizing the source of ignition and 
reduction of fuel available in the forest. Basically, two 
types of techniques are available for fire prevention 
i.e. Fire prevention education and various forms of 
compulsions.

a) Fire Prevention Education:  the main aim of 
fire prevention education is to motivate the 
people the primary stakeholders about the 
damages the forest fires cause. an educated 
public opinion may help to create strong 
social pressure for the need to preserve/
conserve forest resources hence prevent 
forest fires. 

CoMPULSIoNS: When persuasion fails to yield 
desired results, various forms of restrictions and 
compulsions have to be used. the mains compulsions 
exercisable are as under:

i) Legal Provisions:  the first and the most 
important form of compulsion is direct legal 
action. indian Forest act (iFa), 1927 has got 
legal provisions for taking up the cases of forest 
fires in the reserve forests and the protected 
forests under section 26 and 33 respectively. 
the state governments are authorized to 
regulate or prohibit the firing or clearing of 
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vegetation on any forest or waste land which 
are not govt. properties under section 35(1) 
of iFa, 1927. Similarly section 79(1) makes 
obligatory on every person who exercises any 
right in a reserved or protect forest, to furnish 
without avoidable delay to the nearest police or 
forest officer any information regarding forest 
fires and to take steps to extinguish the same 
in the absence of which penal action is to be 
enforced against those right holders. however, 
to make these provisions under section 67 
of iFa, 1927 more meaningful and effective 
the forest officers be invested with powers of 
summary tails and with it made accountable.  

ii) Voluntary Provisions: the process of compulsion 
can also be enforced 
by Panchyats, JFMcs, 
PFMcs etc. where in 
these bodies will fine 
the people in their 
jurisdiction who does 
not help in prevention 
methods and so also 
do not control fires 
at the time of need. 
the fine so collected 
can also be used in 
rewarding the people 
or development of 
the area who do 
commendable work 
in prevention and 
control of forest fires. 

c) FIRE CONTROL MECHANISM: Fast and effective 
detection is key factor in the control of forest 
fires. ground and aerial patrols and continuous 
monitoring through watch towers can be used 
as a methodology of early detection of forest 
fires. 

i) Engagement of Fire Watchers: Fire watchers 
and Rakhas engaged during the fire season viz 
from 15th March to 15th July and from 1st october 

to 15th december every year and departmental 
protection staff should be made accountable 
for prevention and control of forest fires. they 
should be rewarded for good work done and 
must be penalized if they do not take proper 
action for prevention and control of forest 
fires.

ii) Counter firing be resorted to when any 
fire goes out of control. this technique be 
brought to the notice of all the members of 
fire prevention and control committees and is 
an important and easy technique for forest fire 
control mechanism.  

iii) elaborate prescriptions for forest fire 
preventive measures that particular area 

need to be incorporated 
in the  “Forest Working 
Plan” by working plan 
officer and later on 
implemented

iv) Use of Modern 
Fire extinguishing 
Equipment: For early 
control of forest fires 
there is need to adopt and 
use the most modern fire 
extinguishing tolls and 
equipments available. 
This is being done by 
Ministry of environment 
and Forests through a 
centrally Sponsored 
Scheme.

v) Mobile Fire Control Units: There is need to 
have a pick up van type of vehicles in which 
staff posted in fire prevention and control can 
move to-gather along with modern fire fighting 
equipments to manage and control the forest 
fires at the earliest. Forest staff involved with 
forest fire control needs to be provided with 
mobile phones and as a back up measure, the 
vehicle be fitted with a wireless set for effective 
communication to be used in fire prevention 
and control.

Efficient forest fire management 
may thus help in reaching the 

Millennium Development Goal 
(MDG) 1 – eradication of extreme 
poverty and hunger. Appropriate 

fire management may also 
contribute to ensuring environmental 
sustainability, in line with MDG – 7. 
the integrated approaches to forest 

fire management may play a role in a 
global partnership for development, 
as called for by MDG – 8 (FaO, 2007).
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vi) Remote Sensing and GPS: this modern 
technology of network available through 
satellite remote sensing and bringing it under 
control through strong communication channel 
is required to be adopted for control of forest 
fires by 24 hour observation in the computer 
that can help in detection of forest fires. this 
will help in augmenting the ground operations 
in terms of fire detection, damage assessment 
and its mitigation in stipulated and cost effective 
way. an integrated approach of multiple systems 
can also be developed to merge satellite data, 
aerial imaginary and personnel position via 
global Positioning System (gPS) by in building 
into the mobile phones of persons deployed 
for fire prevention 
and control. this 
modern fire fighting 
methodology is 
being used these 
days for control of 
forest fires and needs 
to be immediately 
adopted in fire 
prone areas of the 
country.

INSTITUTIoNAL RESPoNSIBILITIES: Forest 
department in each state should be made nodal 
and with it accountable as a policy principle in forest 
fire management. however, they can be at liberty 
to seek assistance of people’s organizations such as 
Panchyats, JFMcs, PFMcs, etc. through well defined 
roles and responsibilities. Fire service department 
can be involved in case of severe forest fire when 
the area affected can be approached through road. 
in india we must have a forest fire extinguishing 
helicopter service to start with at regional levels 
under the control of Ministry of environment and 
Forests, govt. of india which must come forward 
for extinguishing the catastrophic forest fire at the 
request of the Principal ccF of the state. 

CoNCLUSIoN: Fire damage to forest areas in 
india is enormous. animals such as insects, reptiles, 
birds and mammals are killed in these forest fires in 
addition to wiping out of the micro flora. at many 
places these fires result in replacement of edible 
species with exotic invaders. the natural composition 

of forests and its bio-diversity may change due to 
this menace in many instances. Forest fires also 
pose serious health problems due to production of 
smoke and noxious gases such as carbon-monoxide, 
carbon-di-oxide, methane, hydrocarbons, nitric oxide 
and nitrous oxide. these gases are also causative 
factors for global warming, ozone layer depletion 
and shaping climate change. all possible methods 
have therefore to be adopted for effective forest fire 
protection. Forest department as an institution has 
to be made responsible and with it accountable for 
prevention and control of forest fires. Prevention of 
fire from starting and spreading is ideal method of 
fire protection. a study of how fire started in each 
and every case will help us in facilitating, removing 

or preventing ignition 
source and focus on things 
that should be or should 
not be done, particularly 
in case of accidental fires 
or those caused due to 
negligence. on the other 
hand the study of location 
and timing of forest 
fires may prove useful in 
identification of actual 
causes of the forest fires 

through the process of elimination, apart from 
planning the prevention and extinguishing strategy. 
detailed information about the causes and through 
understanding of the motives behind the forest fires, 
provide the background for fire prevention work. 
thus the essence of prevention strategy in respect of 
people responsible for setting fire through negligence 
could be to demonstrate to them the safer way of 
performing different operations like how to burn 
debris, make camp fire and extinguish them after 
purpose is served.  This all should be followed by 
monitoring and evaluation of implementation of the 
fire preventive operations. an integrated approach 
for forest fire management based on ecological, 
economic and social considerations need to be 
negotiated based on local beliefs and local rational 
knowledge therein and critically implemented by the 
nodal department.  

(the author is Chief Conservator of forests 
O/O Principal Chief Conservator of Forests (H.P.)., 
e-mail: spvasudeva@yahoo.com)

Forest department as an institution 

has to be made responsible and with 

it accountable for prevention and 

control of forest fires. Prevention of 

fire from starting and spreading is 

ideal method of fire protection.
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NEw HoPE IN THE NUBRA BLoCK

Mahatma gandhi national rural 
employment guarantee act was passed 
in the year 2005 by the government of 

india and by 2006-07 the Scheme was launched in 
some districts of india. in 2008-09 all the districts of 
J & K State implemented the Mgnrega by creating 
awareness among all the people of the blocks of 
leh district. Self help groups were given training 
regarding the new Scheme, so that they understood 
the full concept of Mgnrega. Moreover special 
trainings/awareness camps were held for the 
hon’ble councillors of lahdc leh) and Bdo’s of 
all the blocks along with the staff. they faced a lot 
of difficulties in the implementation of this new 
Scheme because of low wages i.e. rs.70/- only per 
labour / day considering the high market rate i.e. 
rs.200/- to rs. 250/- per labour / per day as per 
the topography and harsh conditions of leh. due 
to the pressing demand of the general public and 
recommendations of lahdc leh, the government 
of J & K has approved the rate at rs.110/- labour/
day (unskilled). however, as per the topography 
and harsh climatic conditions of leh district the 
prevailing rates are still low and the rural people 
want to increase the prevailing rates.

the population of the nubra Block is 17367 
as per the census of 2001 and it has an area of 
18652 hectares as per the village papers. a number 
of awareness camps/trainings were launched in 
Panamik block of nubra valley for the rural masses 
and covered all the 20 Panchayats, starting from 
Khardungla Pass which, at 18380 feet is the highest 
motorable road in the world, and ending in Siachen 
Belt and l.o.c. Village “thang” motivated the 
rural masses regarding the Scheme. as per the last 
year’s progress under Mgnrega, (2009-10), the 
labour payments were achieved up to 40.00 lakh 
by covering the various works under irrigation and 

Flood control and communication etc. as per the 
demand of the rural masses. Similarly irrigation 
Khule canal at new Pachathang along with link 
road, 3 Kms (approx.) were completed under the 
Scheme. the people of the area are backward 
and poor and have no means of livelihood. they 
approached the B.d.o.’s offi ce in nubra to seek 
jobs under the Mgnrega, and this necessity of 
their’s was fulfi lled under this Scheme. the people 
of the area worked day and night on the piece rate 
basis and completed the work. this canal will cover 
12000 kanals of command area, which will be a 
new hope for the livelihood of the rural people in 
the near future.
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Provision for Maintenance of Pradhan 
Mantri Gram Sadak Yojana (PMGSY) 
Roads

Studies indicate that physical isolation is a 
strong contributor to poverty. Populations without 
reliable access to social and economic services are 
poorer than those with reliable access. the PMgSY, 
as a measure of poverty reduction, was launched in 
december 2000 to provide all-weather connectivity 
to habitations with designated populations. PMgSY 
roads are designed for a 10 year life. if quality of 
construction and proper maintenance is ensured, the 
PMgSY roads can give continued service even beyond 
its 10 year design life. While the cost of construction 
is fully funded by the central government, the 
responsibility of maintaining and its funding vests 
fully with the respective State governments. a 
World Bank study entitled ‘Managing and Financing 
rural roads’ indicates that the return on investment 
in rural road maintenance is generally above 40% 
which is far higher than investment on construction 
or rehabilitation.

the key requirements, as per the PMgSY 
guidelines, include putting in place of institutional 
measures to ensure systematic maintenance and 
providing adequate funding for maintenance of the 
rural road network, particularly the through routes. 
it also provides for covering all the road construction 
by a fi ve year maintenance contract to be entered 
into along with the construction contract with 

the same contractor as per the Standard Bidding 
document. Funding is required to be budgeted by 
the State government and placed at the disposal 
of the State rural road development agency 
(Srrda) in a separate maintenance account. the 
guidelines also stipulate that the roads which are 
linking many habitations (through routes or Main 
rural links), in particular, are required to be kept 
in good condition as these carry larger traffi c and 
also provide connectivity between the farm and 
the market. it is envisaged that on expiry of the  
five year post construction maintenance contracts 
such roads should again be placed under a fi ve year 
maintenance contract including surface renewal as 
per cycle.

the nodal department is required to prepare 
an annual estimate of funds for proper maintenance 
of rural roads network and adopt a prioritization 
criteria based on the pavement condition to make 
optimum use of the available funds.

till March 2010, approximately 2.74 lakh 
kms of PMgSY roads have been constructed or 
upgraded. Various impact assessment studies have 
indicated that PMgSY roads have improved the socio 
economic life of the rural population. to ensure 
that these benefi ts continue, it is essential that the 
State government, which is mandated to keep such 
roads in good condition, do their part. the Ministry, 
realizing the huge requirement of maintenance 
funds, had submitted a Memorandum to the 13th 
Finance commission on making grants to the State 

government for maintenance 
of rural roads. the Finance 
commission has recommended 
liberal grants of over rs. 19,000 
crore to the States over a four 
year period for maintaining 
PMgSY roads. this, coupled 
with other measures stipulated 
in the PMgSY guidelines, would 
help the States in providing the 
required level of service on 
PMGSy roads.

(Courtesy : Grameen Bharat)
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DRY LAND FARMING 

K.Srivani and d. Satyanarayana

India has about 108 million hectares of rain fed 
area which constitutes nearly 75 per cent of 
the total 143 million hectares of arable land. 

in such areas crop production becomes relatively 
difficult as it mainly depends upon the  intensity 
and frequency of rainfall. the crop production, 
therefore, in such areas is called rain fed farming as 
there is no facility to give any irrigation, and even 
protective or life saving irrigation is not possible. 
these areas get an annual rainfall between 400 
mm to 1000 mm which is unevenly distributed, 
highly uncertain and erratic. in certain areas the 
total annual rainfall does not exceed 500mm. 

the crop production, depending upon this rain, is 
technically called dry land farming and areas are 
known as dry lands.

india has about 47 million hectares of dry land 
out of 108 million hectares of total rain fed area. dry 
lands contribute 42 per cent of the total food grain 
production of the country. these areas produce 75 
per cent of pulses and more than 90 per cent of 
sorghum, millet, groundnut and pulses from arid 
and semi-arid regions.  thus, dry land and rain fed 
farming will continue to play a dominant role in 
agricultural production.

Organic paddy cultivation

By 2010 a.D., India will have to produce 300 million tonnes of food grains to feed her 1.5 billion 
populations (approx.). This target cannot be realized from irrigated areas alone as we have 
irrigation potential for 178 million hectares only. Therefore, we will have to evolve an appropriate 
technology for dry land farming.
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dry land, besides being water deficient, are 
characterized by high evaporation rates, exceptionally 
high day temperature during summer, low humidity 
and high run off and soil erosion. the soils of such 
areas are often found to be saline and low in fertility. 
as water is the most important factor of crop 
production, inadequacy and uncertainty of rainfall 
often cause partial or complete failure of the crops 
which leads to period of scarcities and famines. thus 
the life of both human being and cattle in such areas 
becomes difficult and insecure. 

despite all these improvements in agriculture, 
we have yet not been able evolve an appropriate 
package of practices for our dry land areas. the 
income of farmers of dry land regions is still very low 
land areas. 

Characteristics of Dry land Agriculture

dry land areas may be characterized by the 
following features:

1. uncertain, ill-.distributed 
and limited annual 
rainfall;

2. occurrence of extensive 
climatic hazards like 
drought, flood etc;

3.  undulating soil surface;

4.  occurrence of extensive 
and large holdings;

5.  Practice of extensive 
agriculture i.e. prevalence of monocropping 
etc;

6.  relatively large size of fields;

7.  Similarity in types of crops raised by almost all 
the farmers of a particular region;

8.  Very low crop yield;

9.  Poor market facility for the produce;

10. Poor economy of the farmers; and

11. Poor health of cattle as well as farmers.

Problems of Dry Farming in India

 the major problem which the farmers have 
to face very often is to keep the crop plants alive 
and to get some economic returns from the crop 
production. But this single problem is influenced by 

several factors which are briefly described below.

Moisture stress and uncertain rainfall 
according to definition the dry farming areas receive 
an annual rainfall of 500 mm or even less. the rains 
are very erratic, uncertain and unevenly distributed. 
therefore, the agriculture in these areas has become 
a sort of gamble with the nature and very often the 
crops have to face climatic hazards. the farmers 
also take up farming halfheartedly as they are not 
sure of being able to harvest the crops. thus, water 
scarcity becomes a serious bottleneck in dry land 
agriculture. 

Effective storage of rain water according to 
characteristics of dry farming, either there will be no 
rain at all or there will be torrential rain with very 
high intensity. thus, in the former case the crops 
will have to suffer a severe drought and in the latter 
case they suffer either flood or water logging and 
they will be spoilt in case of very heavy downpour, 

the excess water gets lost 
as run-off which goes to 
the ponds and ditches etc. 
this water could be stored 
for providing life saving or 
protective irrigation to the 
crops grown in dry land 
areas. the loss of water 
takes place in several ways 
namely run-off, evaporation, 
uptake through weeds etc. 
the water could be stored 

for short period or long period and it can be preserved 
either in soil, pond or ditches based on situation and 
utilized for irrigation during dry periods.

dry land agriculture cannot compete with 
conventional standards and definitions of productive 
agriculture. if such a competition is attempted, it will 
only turn out to be an economic and environmental 
disaster for the dry lands. therefore, norms, 
standards and definitions have to redraft for dry land 
agriculture separately and realistically.

 (The authors are Faculty Members, Department 
of economics, Satavahana university, Karimnagar.  
and  research Scholar, department of economics, 
Kakatiya University, Warangal respectively, e-mail: 
srivanikoduri@yahoo.in.)
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MANGO – THE HEALTH FRUIT
bammidi ramesh

Mangos should always be washed 
to remove any sap residue, before 
handling. Some seedling mangos are so 

fibrous that they cannot be sliced; instead, they 
are massaged, the stem-end is cut off, and the 
juice squeezed from the fruit into the mouth. non-
fibrous mangos may be cut in half to the stone, 
the two halves twisted in opposite directions to 
free the stone which is then removed, and the 
halves served for eating as appetizers or dessert. 
or the two “cheeks” may be cut off, following the 
contour of the stone, for similar use; then the 
remaining side “fingers” of flesh are cut off for 
use in fruit cups, etc. 

ripe mangos may be frozen whole or peeled, 
sliced and packed in sugar (1 part sugar to 10 parts 
mango by weight) and quick-frozen in moisture-
proof containers. the diced flesh of ripe mangos, 
bathed in sweetened or unsweetened lime juice, 
to prevent discoloration, can be quick-frozen, 
as can sweetened ripe or green mango puree. 
immature mangos are often blown down by spring 
winds. half-ripe or green mangos are peeled and 
sliced as filling for pie, used for jelly, or made into 
sauce which, with added milk and egg whites, can 
be converted into mango sherbet. green mangos 
are peeled, sliced, parboiled, then combined with 
sugar, salt, various spices and cooked, sometimes 
with raisins or other fruits, to make chutney; or 
they may be salted, sun-dried and kept for use in 
chutney and pickles. thin slices, seasoned with 
turmeric, are dried, and sometimes powdered, 
and used to impart an acid flavor to chutneys, 
vegetables and soup. green or ripe mangos may 
be used to make relish. 

the fresh kernel of the mango seed (stone) 
constitutes 13% of the weight of the fruit, 55% 
to 65% of the weight of the stone. the kernel is a 
major by-product of the mango-processing industry. 
in times of food scarcity in india, the kernels are 

roasted or boiled and eaten. after soaking to dispel 
the astringency (tannins), the kernels are dried and 
ground to flour which is mixed with wheat or rice 
flour to make bread and it is also used in puddings. 

the fat extracted from the kernel is white, 
solid like cocoa butter and tallow, edible, and has 
been proposed as a substitute for cocoa butter in 
chocolate. 

the peel constitutes 20% to 25% of the total 
weight of the fruit. researchers in india have shown 
that the peel can be utilized as a source of pectin. 
average yield on a dry-weight basis is 13%. 

Food value Per 100 g of Ripe Mango Flesh* 

Fruit

Calories 62.1-63.7

Moisture 78.9-82.8 g

Protein 0.36-0.40 g

Fat 0.30-0.53 g

carbohydrates 16.20-17.18 g

Fiber 0.85-1.06 g

Ash 0.34-0.52 g

calcium 6.1-12.8 mg

Phosphorus 5.5-17.9 mg

Iron 0.20-0.63 mg

Vitamin a (carotene) 0.135-1.872 mg

thiamine 0.020-0.073 mg

riboflavin 0.025-0.068 mg

niacin 0.025-0.707 mg

ascorbic acid 7.8-172.0 mg

tryptophan 3-6 mg

Methionine 4 mg

Lysine 32-37 mg

(the author is a freelance Journalist & 
research Scholar in Botany,  Laxmipuram (vill), 
brahamanatarla(post),  Srikakulam(dist), Andhra 
Pradesh,- 533 220, e-mail: bammidi_ramesh@
rediffmail. )
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MGNREGA HELPS vILLAGERS  
BUILD RoAD To HAPPINESS

Sibabrata Champatiray

For Mamuni Behera, a college student attending 
classes was once a nightmare. not that she hated 
studies but her nightmare was due to the fact that 
she had to walk for few kilometers from her house 
in Seulakunda village to reach chandanpur canal 
embankment where she would board a bus to 
Bubhaneshwar.

it is not that Mamuni’s family could not afford 
a bicycle. having or not having a bicycle for moving 
to and from Seulakunda Village under Balipatna 
block hardly mattered as the lone road to the village 
was just a footway, not suitable even for bicycles let 
alone motorcycles. the situation was worse during 
the monsoon.

But things have changed...

Maumi now-a-days happily pedals directly to 
her college. the approach road to her village has 
been transformed into a 20 foot- wide road, the 
construction work completed just a month ago.

the improvement of the road, as well as 
the positive change in the lives of the villagers 
is attributed to the Mahatma national rural 
employment guarantee Scheme.

Quite interestingly, a majority of villagers are 
daily wagers, who work in various construction sites 
in Bhubaneshwar. however, their village was devoid 
of communication, which was fulfi lled under the fl 
agship poverty alleviation programme.

officials of Khundra district administration, 
who are involved with the implementation of the 
scheme pointed out that the villagers, though they 
were facing trouble due to lack of a good road, never 
bothered since they were earning more at the private 
construction works than the Mgnrega work.

however, when they were motivated and made 
to realize that a tiny contribution on their part would 
usher in a lasting positive change to the village, they 
understood, appreciated and actively participated. 
no wonder, the 20-foot and about 1 Km long road 
was completed just within two weeks.

the road work started on 24 october and was 
fi nished by 8 november this year. “With a cost of 
one lakh, we could create 733 person days and were 
able to fi nish work “said drda project director, Mr. 
Manoranjan Patnaik.

Seulakunda village is not just an isolated case; 
in fact, scores of villages have started tasting the 
benefi ts of the scheme.

Balugaon and Banpur areas, which were known 
for large-scale migration to other states, are also 
showing good response in executing the MgnregS 
project work, thus considerably mitigating the 
migration rate, he claimed.

Khundra district which could spend about 35% 
of the total allocation in previous years, has been 
able to spend more than 68% of the received funds 
till date this fiscal year.

according to official 
sources, out of the 11,508 
persons who applied for work, 
as many as 10,640 have been 
provided with work this year, 
while 1,66,740 man-days of 
work have been created. a 
total of 19,748 bank/post offi ce accounts have been 
opened for wage payment. Similarly, social audits 
have been conducted in 140 gram Panchayats (gPs) 
of the total 168 gPs in the district.

(Courtesy-the Statesman)
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DRUMSTICK – A COMPLETE  
MEDICINAL TREE

 P. Chandra Sekhar

Drumstick (moringa oleifera, moringa 
indica, moringaceae) is a native of india.  it 
gets it name from the fact that it resembles 

the musical drumstick. the drumstick leaves fruits 
and flowers are edible and a common vegetable in 
india. it is most popular for its distinct, appealing 
flavouring fruits. it is a delicacy in the south indian 
households. The flower buds are also used for 
culinary purposes. Besides, it has medicinal value 
also.

drumstick tree is a perennial, evergreen tree 
that grows up to 6 metres tall, with a straight trunk 
with corky, whitish bark. the tree has tuberous 
taproot and brittle stem is with corky bark.

Medicinal Values 

almost all parts of the tree have been utilized 
in ayurvedic medicine. the bark, leaves and roots 
of the drumstick tree are used as a digestive aid.  

Scientific research has proven that these 
humble leaves are in fact a powerhouse 
of nutritional value with a good source of 
protein,  vitamins a, B and c, riboflavin, 
nicotinic acid, folic acid. 

the leaves contain high amounts 
of Vitamin a (four times more than 
carrots), Vitamin c (seven times more 
than oranges), protein (twice that of 
milk), calcium (four times more than 
milk) and potassium (triple the amount 
in bananas).

drumsticks  are also sued to 
purify water which has been used by 
households for centuries. But it has 
only recently been tested commercially. 
Powdered Moringa seeds, when added 
to murky, bacteria-laden water, act as 
a coagulant, binding to the bacteria 
and silt and falling to the bottom of 
the vessel. the clean water can then be 
poured out.

[the  author  is a freelance  writer) 
email:palgurta@gmail.com


